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EPONYMS. 


By Str D’ARCY POWER, K.B.E., LONDON. 


XVI. WHITEHEAD’S OPERATIONS. 


Water WuiITEHLAD, of Manchester, has given his name to two surgical 
operations, the one for the removal of the tongue, the other for the cure of 
piles. 


Before the year 1877, and indeed for some time afterwards, it was the 
practice of surgeons to amputate the tongue by a rope or wire écraseur or 
by the galvano-cautery, with or without previous ligature of the lingual 
arteries. Anesthesia at the time had not been reduced to a science. There 
were no clip forceps to arrest bleeding, the bruised stump of the tongue usually 
sloughed, and secondary hemorrhage was frequent. It is no matter of wonder, 
therefore, that the mortality after operation was estimated at 30 to 60 per 
cent. Patients postponed the operation until the pain and ulceration became 
unbearable, and as little attention was directed to the removal of the infected 
glands, it is probable that few survived long after the surgeon’s visit. 

Mr. Walter Whitehead, who was then the Senior Assistant Surgeon to the 
Manchester Royal Infirmary, wrote:* ‘‘The following patient was a woman, 
aged 64, who had been suffering for about two months from an epithelial 
cancer, which had commenced on the right half of the tongue, and sub- 
sequently invaded the septum, and was admitted under my care at the Royal 
Infirmary, Manchester. Under the influence of chloroform, the tongue was 
drawn well forwards and upwards by means of a cord passed through the tip. 
I then took a strong pair of ordinary scissors and freely separated the tongue 
from its attachments to the gums in front and at each side, and then the 
muscles were deliberately snipped from before backwards at a plane well 
below the substance of the tongue. I adopted the plan of snipping from one 
side to the other in order, if possible, not to divide two arteries at one time ; 
a plan which succeeded admirably, as the right ranine was cut and secured 





* British Medical Journal, 1877, ii, p. 803. 
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before the left was wounded. When the left ranine artery was severed, the 
bleeding ceased before there was time to secure it. The remainder of the 
snipping was concluded, and the tongue removed well behind the foramen 
cecum. There was no hemorrhage, and the patient was removed to bed, not 
having lost more than an ounce of blood during the operation. Hemorrhage, 
however, took place within the hour; and Mr. Richmond, the house-surgeon, 
had to make use of the thermo-cautery for its control ; a lesson which would 
induce me on another occasion to make secure all the vessels before conclud- 
ing the operation. The patient has since progressed most favourably. Her 
temperature has remained normal; and she expresses herself, in a voice 
distinctly audible, as feeling very well and very comfortable. 

“The advantages I would claim for the operation are: (1) Extreme 
simplicity ; (2) The prospect of quick convalescence; (3) The control 
obtained by scissors in the direction of the cut and the amount removed ; 
(4) The absence of any sloughing, affording immunity from septic danger and 
lessening the risk of secondary hemorrhage.”’ 

Mr. Whitehead discovered later that the method he was advocating had 
already been adopted by Billroth, who was still tying the lingual arteries 
before he cut away the tongue. Fuller details were given by Mr. Whitehead 
in a paper which he read at the Meeting of the International Medical Congress 
in London in 1881.* The paper is still of interest, because it shows how far 
surgeons have travelled in connection with the diagnosis, prognosis, and treat- 
ment of cancer of the tongue since the year 1881. The point upon which he 
laid most stress for the successful performance of the operation was that each 
snip with the scissors must be short, and alternately from one side to the 
other, in order to avoid the simultaneous division of the two ranine arteries. 
He used a heavy blunt-pointed scissors, the blades being half the length of 
the handles, and with his usual generosity he presented many pairs to hospital 
surgeons who adopted his operation, and they may still be found in the instru- 
ment cabinets of hospitals. He used also to apply ‘Whitehead’s varnish’ to 
the.stump of the tongue—a saturated solution of iodoform in ether with which 
the solid ingredients of friars’ balsam had been incorporated. 


The surgical treatment of hemorrhoids, as it was practised by Whitehead, 
was explained in an article contributed to the British Medical Journal in 
February, 1882.; ‘‘ The intention of the operation”, he says, ‘‘ is to remove 
from the lower segment of the rectum the diseased, dilated, and tortuous 
vessels and the adjacent tissues, hypertrophied and consolidated by plastic 
effusion. These diseased structures are situated beneath the mucous mem- 
brane of the rectum, and rest upon the circular fibres of the internal sphincter ; 
and it is the object of the operation to clear them away from the anal orifice, 
where they act as obstructions to defecation, and excitants of periodic and 
distressing spasmodic muscular contractions. During the past five years I 
have excised hemorrhoidal tumours on a plan which I venture to believe 
to be more in harmony with the principles of modern surgery than the 


* Transactions of the International Medical Congress, Vol. II, pp. 461-70. 
+ British Medical Journal, 1882, i, pp. 148-150. 
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operations in more general use, and I have abandoned those pyrotechnic aids 
and cumbersome appliances which at one time I regarded, I must confess, as 
indispensable. The operation is conducted under chloroform with the patient 
in the lithotomy position. As a preliminary measure, the functions of the 
sphincter are suspended by forcible dilatation. Two thumbs are introduced 
into the rectum and the circumference steadily kneaded until all resistance 
is overcome and the sphincter rendered absolutely passive. The patulous 
condition of the rectum thus obtained enables the whole mass of piles to be 


Elliott & Fry, Ltd. 


WALTER WHITEHEAD. 


protruded through the anus. The hemorrhoids in size and appearance 
resemble an average ripe tomato, and are mapped on the surface into four 
irregular and unequal lobes. 

“The lobes are next divided into four segments by longitudinal sections 
in the axis of the bowel and in the furrows marking the intervals between 
the several lobes. This can be accomplished without the loss of any blood. 
Kach portion is then secured in succession by ring-forceps and dissected with 
scissors, first, transversely from the anal margin, and then the dissection is 
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continued upwards in the cellular plane to the highest limit of the hemor- 
rhoidal growths. Each segment is then converted into a quadrilateral wedge- 
shaped mass, the base below consisting of the hemorrhoids, and the apex 
above of the healthy mucous membrane of the bowel. The mucous membrane 
at the highest point is next transversely divided, leaving the hemorrhoids 
attached by loose cellular tissue and the vessels proceeding from above and 
supplying the mass below. The forceps containing the hemorrhoids are then 
twisted until a connection is severed. and the hemorrhoids are removed. The 
divided surface of mucous membrane is next drawn down and attached by 
several fine silk sutures to the denuded border at the verge of the anus. The 
sections throughout are made with scissors, and each mass of piles is treated 
in a similar manner until all are removed. 

“The operation is based in the first place upon the anatomical founda- 
tion that the arteries in the lower part of the rectum descend from above, 
running vertically in parallel lines towards the end of the gut in the cellular 
tissue between the mucous membrane and the muscles. It is from this 
arrangement of the vessels that the surgeon is enabled to leave the torsion 
of the arteries to such a late stage of the operation. 

‘““The dominant influence of the sphincter as a factor in the causation 
of hemorrhoids is found equally potent as an agent during the after-treat- 
ment; and unless its influence is totally compromised by forcible distention 
secondary hemorrhage may be concealed within the rectum. With the 
sphincter dilated, however, secondary hemorrhage ceases to be a considera- 
tion of importance, and if during the operation collateral arteries be divided 
and bleed freely they can be treated on ordinary principles and twisted 
without difficulty. 

“In the healthy rectum the mucous membrane is loosely connected with 
the adjacent muscle and readily detached, but.in this operation it is one of 
the objects, and a main feature in the cure, to obtain adhesion between the 
mucous membrane and the muscular coat of the bowel in order to counteract 
for the future the tendency to hemorrhoidal stasis by giving a substantial 
support to the vessels, and this is gained by uniting the healthy mucous 
membrane from above to the verge of the anus—an advantage which cannot 
be overestimated. It closes what would otherwise be an open wound in one 
of the most undesirable localities of the body, and by protecting the raw 
surface from the irritating influences of passing feeces prevents a considerable 
amount of after-suffering and admits the only possible chance of immediate 
repair. 

““A contingency that will at once suggest itself to the minds of those 
who read this description is the risk of stricture likely to follow the cicatrix 
resulting from this plan of operation. I may mention that wherever it is 
feasible, with strict regard to removing every evidence of any hemorrhoidal 
growth, I invariably leave longitudinal strips of mucous membrane continuous 
with the skin, but in severe cases requiring the removal of the entire circum- 
ference I have no fear of the bowel being inconveniently contracted when 
mucous membrane alone is sacrificed; and believe that undue contractions 
only take place when an annular cicatrix is formed at the expense of integu- 
ment. I have taken great pains to ascertain that this fear is groundless, and 
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I have watched most of my cases for a sufficient length of time to relieve my 
mind of any farther anxiety on this point; at the same time I fully realize 
that the progress of such contraction is slow.” 


Walter Whitehead was born in 1840 at Haslam Hey, Bury, in Lancashire, 
where his ancestors had carried on an extensive business as bleachers for more 
than two hundred years. He was the direct descendant of John Kay, the 
inventor of the fly-shuttle which revolutionized the textile trade, and he was 
a cousin of Robert Whitehead, the inventor of the fish-torpedo which bears 
his name. 

Whitehead showed a marked independence of character from childhood. 
At the age of 8 and “ by the unanimous vote of all his relatives ”’ he was sent 
to an academy in the Isle of Man, the head-master promising his father that 
he would see a marked improvement in his son within twelve months. He 
remained three years, and is reported to have changed “ his dorsal integu- 
ments ” several times without much alteration in his mental outlook. He 
afterwards attended a school at Altrincham, from which he ran away, and 
was educated finally at Making Place near Halifax, where under a competent 
head-master he quickly became head of the school. He entered his father’s 
business at the age of 16, and remained for three years, until it was discovered 
that he had borrowed money to pay for lectures at the Chatham Street School 
of Medicine. He was apprenticed, therefore, to Drs. Harris and Bennett, 
who were in general practice in Bury, and in 1864 he qualified by taking the 
L.S.A. in London and the L.F.P.S. at Glasgow. He then settled in general 
practice at Mansfield in Nottinghamshire, where he organized what is now 
the Mansfield and District Hospital with accommodation for 104 patients, 
though it was opened in 1867 with eight beds. He returned to Manchester 
in 1868, having previously gained the F.R.C.S.Ed., and was elected Surgeon 
to St. Mary’s Hospital for Women and Children, a post he resigned in 1873 
on receiving the appointment of Assistant Surgeon to the Manchester Royal 
Infirmary. Here he became Surgeon in 1879, and resigned on reaching the 
age limit of 60 in 1900. He lectured on Clinical Surgery at the Owen’s College 
School of Medicine from 1884 until he became Professor of Clinical Surgery 
in the Victoria University in 1892. In 1902 he was President of the British 
Medical Association, and as a memento of the occasion he issued a charm- 
ingly illustrated volume entitled Some Apostles of Physiology, written by Dr. 
William Stirling, the Brackenbury Professor of Physiology and Histology. 
Two hundred and fifty copies only were printed, and the name of the recipient 
was introduced into each. Whitehead was an enthusiastic yachtsman for 
many years, but in later life he lived retired but pleasantly employed in 
making gardens and shrubberies on a hillside at Colwyn Bay. Here he died 
after a long illness on August 19, 1913, having been twice married, and leaving 
one daughter. 


The portrait is taken by permission from a photograph by Messrs. 
Elliott and Fry. 
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SOME CLINICAL ASPECTS OF CARCINOMA OF 
THE BREAST. 


By RAYMOND JOHNSON, Lonpon. 


(Being the Bradshaw Lecture delivered at the Royal College of Surgeons of England 
on Nov. 6, 1924.) 


Every aspect of this subject is provided with such a voluminous literature 
that it seems something like presumption on my part to venture to talk about 
it in this place. My object is to use the occasion to deal with my own clinical 
experience on certain special points rather than with the work of others in 
this field. The great value of the work done in connection with the diseases 
of the breast in this country and elsewhere, especially from the side of morbid 
anatomy, cannot be doubted ; but on the other hand it is necessary to study 
without bias purely clinical evidence and endeavour to correlate this and the 
pathological evidence. 

The first point which may be considered is the clinical evidence of definite 
pre-existing disease in a breast in which a carcinoma subsequently develops. 
The general impression would be that in the vast majority of cases a cancer 
of the breast reveals itself by the patient’s accidental discovery of a lump in 
a gland in which there had never been any evidence of previous mischief. Is 
this general impression based upon satisfactory clinical evidence? In order 
to try to answer this question I have abstracted all the instances occurring 
among 444 personally observed cases of carcinoma in which there was clinical 
evidence of previous trouble in the gland, with the following result :— 


EVIDENCE OF PREVIOUS DISEASE IN 444 CASES OF 
CARCINOMA OF THE BREAST. 


Cases 
Lactation abscess en ie 14 
* Inflammation ’ ae 
‘Simple tumour’ removed 
‘Simple tumour’ diagnosed 
Cyst removed .. ni 
Chronic mastitis—operation for 
Discharge from nipple 


In the 14 cases of lactation abscess the interval between its occurrence 
and the discovery of the carcinoma varied between eighteen months and 
forty years, and in 11 of these the position of the two in the breast suggested 
only an accidental connection. In 2, however, the carcinoma developed close 
to the scar of the abscess, and in the remaining case a sinus was said to have 
persisted since the abscess more than thirty years previously. Thickening 
gradually occurred around the sinus, and at the age of 75 there was a typical 
ulcerated carcinoma. Operation was not performed, partly on account of 
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the patient’s mental condition. She became insane and died two years 


later. 

In the 4 cases in which a ‘simple tumour’ had been previously removed, 
the long interval—27, 23, 15, and 26 years respectively—rendered the sugges- 
tion that the original tumour was malignant practically impossible. It is of 
interest that in 3 instances the carcinoma developed beneath the scar; in 
the fourth case, however, the position did not correspond. 

Of the other 4 cases in which a ‘simple tumour’ had been previously 
diagnosed in the position of the later carcinoma, in one of sixteen years’ 
duration the tumour was regarded as a ‘chronic mammary tumour’, and in 
another of seventeen years’ duration ‘adenoma’ had been diagnosed. In the 
2 remaining cases a lump had been known to exist for fourteen and twenty- 
six years respectively. I have no explanation to offer of these cases, and 
unfortunately have no information as to the actual nature of those tumours 
which were removed. Possibly they were cystic. One can only hazard the 
suggestion that in those cases in which a carcinoma developed beneath the 
scar, many years after an operation for abscess or ‘simple tumour’, it may 
have been some condition set up in the breast at the site of the operation, 
rather than the nature of the condition for which the operation had been 
performed, which determined the later development of the malignant growth. 
The not infrequent development of squamous carcinoma in connection with 
a scar in the skin is well known; but I am not aware of any evidence showing 
that carcinoma of a glandular organ, such as the breast, may also arise in a_ 
similar manner. It certainly appears to be more than a coincidence that, 
among 18 cases of carcinoma developing in a breast in which an operation 
for some other condition had been performed many years previously, in 6 
the growth should have developed immediately beneath the scar in the skin. 
A tempting explanation of the small group in which a lump had existed for 
many years before it assumed the characters of malignancy would be that 
a fibro-adenoma had become a carcinoma. Personally I know of only one 
specimen suggesting that such a change had occurred. Clinical evidence on 
this point, in view of the many mistakes in the diagnosis of fibro-adenoma, 
is altogether untrustworthy. It seems, indeed, extremely rare for a benign 
growth to alter its type and become malignant. The two examples which 
always seem to me the most suggestive are the change of an endothelioma into 
an endothelial sarcoma, and of a neurofibroma into a sarcoma—the ‘secondary 
malignant neuroma’ of Garré. 


CYSTIC DISEASE AND CARCINOMA. 


Of the remaining three conditions—cystic disease, chronic mastitis, and 
discharge from the nipple—more must be said. The consideration of the 
very important question of the relation between cystic disease of the breast 
and carcinoma may be approached in two ways, the clinical and the patho- 
logical. The clinical method will chiefly consist in the search for cases in 
which a breast, at one time the seat of cystic disease, develops carcinoma later. 
The pathological method concerns itself with the study of the evidence that 
a given specimen of carcinoma has originated in pre-existing cystic disease 
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and the detection of unsuspected carcinoma in a cystic breast. In studying 
the matter from the clinical side, I have limited myself to the clinically 
isolated cyst (not necessarily single), as opposed to those cases in which more 
or less widely-spread cystic disease involves one or both breasts, and in which 
complete removal is the only available treatment. There is no doubt that 
Sir G. Lenthal Cheatle is quite correct in his statement that there is no such 
thing as a single mammary cyst; but it is not less true that a cyst often 
occurs clinically as an isolated tumour without evidence of the smaller cysts 
which are no doubt present. Incidentally, there can, I think, be no question 
that a small tense cyst deep in the substance of the breast may more closely 
simulate carcinoma than any other condition, so that often the only basis for a 
correct diagnosis is the detection of a sense of elasticity by the trained fingers. 
My own position in relation to the detection of elasticity is divided into two 
periods—the earlier, when I missed it and thus mistook a cyst for a carcinoma, 
and the later period, when I felt elasticity which was not present and thus 
mistook a carcinoma for a cyst! 

My own practice when dealing with an isolated cyst of the breast—and 
the same treatment has been adopted when two or even three tumours were 
present—has been to excise the cyst with a narrow zone of the surrounding 
breast tissue. I think I have only twice tapped a mammary cyst, although 
there would be a third case if the tense cyst had not ruptured when grasped 
with the fingers of the left hand. It is not only safer to remove the cyst as 
being the one means of being quite sure of its real nature, but tapping is a 
very uncertain method, even though the cyst is injected at the same time. 
The question which interests me is whether, if I were beginning practice 
again, I should adopt the same treatment, or whether the whole breast should 
be removed for fear of the later development of carcinoma. The develop- 
ment of another cyst in the same breast may necessitate a second or even 
third operation; but this hardly in itself seems to justify complete removal 
in the first instance. 

To assist in answering the question before us, I have investigated my 
own series of 107 cases of cyst of the breast and have noted, as far as was 
known, the course of each. In 39 cases the lump caused by the cyst was 
only known to have existed for periods varying from a few days to a few 
months before the patient came under observation, and later news was not 
obtained. In 8 cases the whole breast was removed in the first instance, an 
erroneous diagnosis of carcinoma having been made. These 42 cases are thus 
of no value in elucidating the question. In 34 instances after the local 
removal of a cyst the patient was known to be free from further trouble for 
periods varying from one to nineteen years. In one case no fresh development 
had occurred fifteen years after a cyst had been tapped and injected with 
carbolic acid. In 3 cases more than one operation was performed for cysts 
in the same breast: in one case four operations in four years, in another two 
operations in four years, and in the third two operations in three and a half 
years. In 14 cases cysts were dealt with at different times in both breasts, 
the periods during which the patients were under observation varying from 
one to eighteen and a half years. In 3 cases, although the patients were not 
seen again after operation, there was evidence that the tumour caused by 
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the cyst had existed for eight years, one year, and three years respectively. 
In 4 cases in which after operation another cyst developed in the same breast, 
but was not treated, the interval varied from two and a half to twenty years ; 
and in 2 cases in which a tumour having all the characters of a cyst was 
present in both breasts, but no operation was performed, the tumours in one 
case had existed for three years, and in the other the patient was under 
observation for sixteen years. Thus in 61 cases the patient was under 
observation for periods varying from one to twenty years without any evidence 
of the development of carcinoma. 

There now remain 4 cases in which a cyst and a carcinoma were both 
dealt with. In 2 of these the cystic disease was in the opposite breast to the 
carcinoma. In the first the left breast was removed for a central spheroidal- 
celled carcinoma, and at the same time two simple cysts were removed from 
the right breast. In the second case the right breast was removed for a 
typical spheroidal-celled carcinoma of eighteen months’ duration, and a year 
later a cyst, recently noticed and as large as a pigeon’s egg, was removed from 
the left breast, there being no evidence of recurrence of the carcinoma. There 
is, of course, no proof that in these two cases the connection between the two 
affections was more than accidental. 

In the 2 remaining cases the cystic disease and the carcinoma both 
occurred in the same breast. In the first of these a cyst of the left breast 
was removed by another surgeon, when the patient was 33 years of age; the 
cyst was examined microscopically and pronounced to be simple. Some 
discomfort was subsequently experienced, and ten and a half years later I 
saw the patient for enlarged glands in the left axilla which had been noticed 
for three weeks. There was induration beneath the scar of the previous 
operation, and complete removal was carried out. The tumour was a richly 
cellular carcinoma, tending to an acinous arrangement, and there were 
secondary deposits in the glands. Death occurred nineteen months later, 
with thoracic symptoms of only a few weeks’ duration. This is the only case 
in which I have operated for carcinoma in a patient in whom an operation for 
cyst had previously been performed on the same breast, and the long interval 
which elapsed compels me to doubt whether the connection between the cyst 
and the carcinoma was in any respect more intimate than in the cases before 
mentioned in which.a carcinoma developed beneath the scar resulting from 
an operation for lactation abscess or ‘simple tumour’ many years previously. 

In the second case I saw the patient for a tumour of the right breast of 
about nine months’ duration. There was an almost central elastic tumour 
as large as a Tangerine orange; the nipple was retracted, and the glands, 
although palpable, were not larger than on the left side. A simple cyst was 
diagnosed, and removed locally. The cyst was not of the characteristic 
‘blue-domed’ variety, and contained a dirty creamy fluid, so that I was a 
little doubtful of its entirely simple nature. Microscopic examination, how- 
ever, showed no evidence of new growth. Four years later I heard that 
another surgeon had removed the breast and that the microscope revealed 
the presence of a ‘duct carcinoma’. Death occurred two years later, with 
signs of malignant disease of the liver and the presence of an enlarged gland 
above the clavicle. 
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To sum up my own clinical experience in this matter—among 107 cases 
of cyst and 444 cases of carcinoma I know of only 2—and one of these not 
a very straightforward one——in which a carcinoma subsequently developed in 
a breast from which a cyst had been previously removed. This evidence 
would therefore lead me to the conclusion that the connection between cyst 
and carcinoma is a remote one, and justifies the treatment of a simple cyst 
by local removal. 

In approaching this same subject from the pathological aspect, I feel 
considerable hesitation in even mentioning my own experience in view of the 
extensive and well-known investigations of Lenthal Cheatle on this subject. 
Reference must be made, however, to a few cases bearing on the question, and 
especially to four cases in which a carcinoma was found in association with a 
definite cyst. In one the only suspicious clinical feature was the presence of a 
very slight dimple in the skin over the cyst ; examination after local removal 
showed an appearance of new growth at one spot, and the complete operation 
was performed. In the second case a typical spheroidal-celled carcinoma was 
found in the wall of a cyst as large as a small plum; the rest of the breast — 
was indurated and contained many minute cysts. In the third case the 
tumour was clearly cystic but surrounded by indurated tissue, which after 
local removal was thought to be due to chronic mastitis. Examination 
showed, however, the typical structure of spheroidal-celled carcinoma, and 
the complete operation was performed. In the fourth case an apparently 
simple cyst was removed by the patient’s doctor ; spheroidal-celled carcinoma 
was demonstrated, and I performed the complete operation. 

I may also refer to another case, in which, however, there was no oppor- 
tunity of making a pathological examination. The patient was 82, and had been 
conscious of a lump in the upper and outer part of the right breast for thirty 
years, and for a short time had noticed a lump in the axilla. A large acute 
axillary abscess developed and was opened, but it was not possible to decide 
whether or not it was entirely inflammatory. The tumour in the breast was 
apparently cystic. The patient died two years later with, according to the 
account of the son, who was a medical man, unmistakable carcinoma. In 
this case it seems reasonable to suppose that an old-standing cystic affection 
later became malignant. 

Four such specimens as those described are at least significant, and it is 
difficult to avoid the conclusion that if the cyst had not been present the 
carcinoma would not have arisen. They point rather strongly in a direction 
opposite to that indicated by my own clinical experience. 

Cheatle,! in a recent lecture, has referred to the investigations of Blood- 
good, of Baltimore, which were undertaken to show that cysts of the breast 
are dangerous, but led him to the conclusion that large ‘blue-domed’ cysts 
are not dangerous. Cheatle expresses his agreement that “ as a rule this kind 

of cyst is not very dangerous,’ but mentions three of his own specimens in 
which carcinoma began in one. It is the smaller developing cysts which 
he regards as more dangerous, and in them papilloma and carcinoma may 
develop either together or separately in the same breast. From his experi- 
ence he maintains that even breasts containing big cysts ought to be removed. 
The position seems to me very perplexing, for I have been in the habit 
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of removing just that part—the big cyst—which Cheatle regards as the least 
dangerous, and leaving most of the rest of the breast with its small cysts, 
etc., which he considers the most dangerous. Guided by my own clinical 
experience alone, I should not know whether to remove the breast containing 
the cyst or the opposite one, for, as we have already seen, in two cases the 
carcinoma developed in the same breast and in two in the opposite one. 

My final decision would be to continue to remove locally a cyst which 
is clinically isolated, but if the surrounding tissue is found to be extensively 
cystic, to remove the whole breast. The tissue around the cyst should in all 
cases be examined microscopically, and of course if carcinoma is found, the 
complete operation should be performed. 


CHRONIC MASTITIS AND CARCINOMA. 


A further reference to the statistics on p. 630 shows that in only one case 
had an operation been performed previously for chronic mastitis, and in no other 
case had this condition been diagnosed and carcinoma subsequently developed. 
The case in question was that of a single woman, age 58, who was first seen 
with an ill-defined induration in the upper and outer quadrant of the left 
breast, stated to be of ten years’ duration. The diagnosis was somewhat 
uncertain, and the indurated part was excised locally and proved at an 
immediate microscopic examination to present no evidence of growth. Four 
and a half years later the patient was seen again, with a lump beneath the ~ 
sear and retraction of the nipple, both only recently noticed. The complete 
operation was performed, and microscopic examination confirmed the diagnosis 
of carcinoma. A report nine and a half years later stated that the patient 
was well, but that there was “‘ some thickening of the scar ”’. 

As a digression, I may state my entire agreement with those who hold 
that local recurrences in the actual scar are rare. I have more than once 
removed a rather suspicious thickening of the scar of the incision or a stitch 
puncture, only to find a fibrous hyperplasia. In one instance a nodule in the 
sear proved to be an implantation dermoid, and it is perhaps strange that 
such dermoids are not more common in the scars of operation wounds. As an 
exception to the rule above stated, a case may be mentioned in which the only 
local recurrence occurred in the scar of the puncture for the drainage tube. 

In using the term ‘chronic mastitis’ I realize that I am on dangerous 
ground, and have no desire in doing so to set myself up in opposition to Sir 
G. Lenthal Cheatle, who regards the term as erroneous and considers the 
condition to be characterized essentially by ‘hyperplasia of the breast tissue’. 
Cheatle (loc. cit.), in one of his most recent communications, has pointed out 
certain clinical features’ which, in his opinion, may serve to indicate the 
presence of those forms of epithelial hyperplasia which he regards as danger- 
ous. In my ignorance of these signs I have been compelled to group together 
a number of cases under the perhaps inaccurate term ‘chronic mastitis’. 
The conditions are variable, and include localized indurations, single or 
multiple, usually ill-defined in outline and leathery in consistence ; localized 
indurations more nodular in character, the result of small cystic formations 
not large enough to give the signs of fluid ; and lastly, more diffuse conditions, 
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affecting one or both breasts, and presenting characters corresponding with 
those of the localized forms. 

It will thus appear that no sharp line can be drawn between the clinically 
single simple cyst and a local or more diffuse induration in which there is no 
clinical evidence of cyst formation. 

My own cases coming under this heading number only 77. In 47 no 
operation was performed ; in 20 the affected part of the breast was removed 
locally ; in 8 the whole breast was removed, and in 1 the complete operation 
was performed, because, after excising the local induration, it was thought 
to be malignant. It is to be regretted that my records of the later history 
of the 67 cases in which either no operation was performed or the indurated 
part was removed locally are not sufficiently full to be of practical value. 
Reference has already been made to the one case in which a carcinoma 
developed subsequently to the local removal of a microscopically simple 
induration ; but I am impressed by the fact that of the 47 cases in which 
no operation was performed none was subsequently seen for carcinoma. 

And here I would venture, although with considerable hesitation, to 
express my belief that there is a tendency to remove the breast, or even both 
breasts, for comparatively slight and ill-defined indurations more readily than 
the evidence of their importance seems to call for. 

As possibly throwing some light on the question of a relationship between 
carcinoma, cyst, and chronic mastitis, a diagram (Fig. 377) has been prepared 
showing the parts of the breast affected by each, using for the purpose only 
those cases in which the position was accurately stated. The result is inter- 
esting, and shows that not only is carcinoma most_common in the upper and 
outer quadrant, but that cysts and chronic mastitis are also more common 
in the same quadrant. Indeed, of a total of 560 lumps in the breast due to 
one or another of these three conditions, 265, or nearly one-half, occurred in 
the upper and outer quadrant. This may fairly be used as a piece of evidence 
pointing to some relation between the three conditions, but why the upper 
and outer quadrant should be so much more liable than other parts of the 
breast is a mystery to me. Is it because this part of the breast is more 
exposed to injury, or has it any conceivable relation with the course of the 
lymphatic drainage ? 

Although a digression, I should like to refer to a small matter of clinical 
interest, which at first sight seems hardly to have any connection with the 
subject before us. I refer to the condition in which a prominent and tender 
rib cartilage is present and is mistaken by the patient, and possibly the 

‘surgeon, for an affection of the breast. I first learned of this condition, as 
of many others of anatomico-chirurgical interest, from Sir Rickman Godlee, 
and I quote his remarks on the subject from his work with Sir James Kingston 
Fowler on The Diseases of the Lungs :— 

‘“‘ Bifurcation of the anterior extremity of a rib or the corresponding 
cartilage is occasionally met with; or there may be an additional cartilage 
projecting from the side of the sternum. These anomalies are mostly uni- 
lateral, and the additional cartilage is almost always in the third interspace. 
Extremely prominent ribs or rib cartilages are not infrequently met with, 
and, as far as I have seen, mostly in the same situation ; these may give rise 








Fic. 877.—D1acram SHOWING THE PosITION IN THE BREAST OF 
Carcinoma, Cyst, AND CHronic MASTITIS. 
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to a suspicion of tumour, and therefore claim a brief notice in this work. I 
have notes of at least three cases of young women to whom considerable 
mental anxiety and, apparently, a good deal of pain, were caused by this 
anatomical peculiarity.” 

Sir Rickman has pointed out to me that the rib cartilages even in health 
are always more or less tender on pressure, so that it is easy to understand how 
a young woman who has perhaps lost flesh discovers a prominent tender lump 
and at once concludes that she has cancer. I have seen at least two cases of 
this kind, and in one of them supposed that the symptoms were due to some 
chronic mastitis affecting the upper and inner quadrant of the breast. I 
removed the apparently affected part; but the breast tissue seemed quite 
normal, and I have no doubt that the prominent third rib cartilage which lay 
beneath it was the sole cause of the pain and tenderness. 


DISCHARGE FROM THE NIPPLE. 


Referring yet once more to the analysis of cases on p. 630, it will be seen 
that in 10 cases of carcinoma there was a history of discharge from the nipple, 
which had been noticed for variable periods before the discovery of the tumour. 
This physical sign of disease of the breast is in my experience not common; 
nevertheless it is of considerable interest and practical importance, and, though 
they are few, I have ventured to note the main points in my own cases, 
dividing them according to the character of the discharge—blood-stained and 
colourless. Among the 20 cases in which the discharge was blood-stained are 4 
in which, when the patient was first seen, there were no other physical signs. 
In three nothing was done; in one of these the patient had “forgotten all 
about it ’ five years later; one was not seen again; in the third case opera- 
tion was performed three years later for Paget’s disease and carcinoma. In 
the fourth case operation was advised, and the breast, which was removed 
elsewhere, was the seat of a cystic mastitis, in which were cysts containing 
papillomas. In 4 cases an intracystic papilloma was present. In 2 there was 
cystic mastitis. In 10 cases a tumour was present, diagnosed as carcinoma 
and confirmed by operation in 9. In one case a very large tumour was 
diagnosed as either sarcoma or cystic adenoma, but was not submitted to 
operation. It is interesting to note that among the 9 carcinomas were 2 in 
which a small cyst containing a papilloma was present in connection with the 
growth ; 2 in which the cells, although spheroidal, had a papillomatous arrange- 
ment; one was columnar-celled; and in one the breast tissue was cystic. 
One almost feels justified in stating that, when a blood-stained discharge 
occurs in a case of ordinary carcinoma, it is an associated intracystic 
papilloma, and not the tumour itself, which bleeds. 

From the clinical standpoint a blood-stained discharge from the nipple 
may be met with in three circumstances: (1) It may occur in association 
with other signs of disease of the breast, which determine the method of 
treatment. (2) It may be unattended with other physical signs, but it 
can be shown that pressure on a particular spot induces the discharge; in 
such a case this part of the breast should be removed locally, and, unless 
obviously malignant, submitted to careful microscopic examination before 
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deciding whether complete removal is necessary. (8) The discharge may not 
only be unattended with other physical signs, but the part of the breast in 
which it arises cannot be demonstrated; in such a case the whole breast 
should in my opinion be removed. Several of my cases support this opinion, 
that which most strongly impressed me being the one in which, three years 
after I first saw the patient, Paget’s disease and carcinoma had developed. 

Among the 18 cases of colourless discharge were 2 in which no physical 
signs were present and nothing was done; in one of these the discharge was 
known to have ceased three and a half years later. In 7 cases various forms 
of cystic disease were present. In 8 cases a carcinoma was present, and in 
one a tumour regarded as a perithelioma. Of the 8 carcinomas, 6 were of 
the ordinary type, 4 being central and one present in a cystic breast; one 
was associated with Paget’s disease, and one was columnar-celled. 

If a colourless discharge is considered in the same three clinical groups 
as the blood-stained, I should suggest that the same line of treatment is 
adopted, except that in the third group very little risk will probably be run 
if no operative measures are undertaken. 


INJURY AND CARCINOMA. 


In considering the clinical evidences of pre-existent conditions in the 
breast favouring the development of carcinoma, mention must be made of 
the possible influence of previous injury. Sampson Handley, in his work on 
Cancer of the Breast, carefully considers this question, and records what he 
believes to be the first case in which the doctrine of traumatic carcinoma was 
accepted in the English High Courts. He also quotes numerous significant 
eases from W. B. Coley’s well-known article ‘““On Injury as a Causative 
Factor in Cancer”. Handley concludes that in order to establish a case of 
traumatic carcinoma it must be shown that the injury was a single one of 
some severity, causing recognizable objective signs such as bruising, that no 
lump was present in the breast previously, that the injury preceded the 
tumour by not longer than a year, that the tumour appeared at the exact 
site of injury, and that its nature was established by microscopic examination. 

The necessity of the last condition is obvious, and in this connection 
attention should be drawn to a very interesting affection described by Lee 
and Adair,? Stulz and Fontaine,? and others under the names of ‘traumatic 
fat necrosis of the female breast’ and ‘granulome lipophagique’. In one of 
Lee and Adair’s cases, a very fat woman, age 52, received a violent blow on 
the right breast. Three months later a hard tumour above the nipple was 
diagnosed as a carcinoma, and operation performed accordingly. A yellowish- 
brown tumour was present, which on examination showed broad zones. of fat 
necrosis and very active proliferation of connective tissue. In one of Stulz 
and Fontaine’s cases a woman of 53 fell while pushing a small cart, one of 
the handles of which struck her violer:tly on the left breast, and some days 
later an ecchymosis appeared at the seat of injury. After two months there 
was still slight staining over the upper and inner part of the breast, and a 
little lower there was a hard tumour, the skin over which presented the peau 
dorange appearance. There was no glandular enlargement. Cancer was 
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diagnosed, and the breast with the axillary contents was removed by Sencert. 
A section of the breast showed a hard nodule containing a small cavity 
filled with oily liquid. The solid part was of a brownish tint, with numerous 
hemorrhagic points, and the microscopic structure was similar to that found 
by Lee and Adair. 

In three of Lee and Adair’s cases a tumour of this nature had followed 
a subcutaneous injection given during an operation. Thus in one case a 
woman of 36 received an injection of physiological serum below the right 
breast during an operation for ruptured ectopic gestation. Six months later 
there was a hard tumour at the lower part of the breast which was regarded 
as carcinoma. A radical operation was performed, but examination showed 
that the supposed cancer was of the same nature as those under considera- 
tion. In one of the later cases, in which the tumour was seen ten months 
after an injection given during hysterectomy, the nature of the condition was 
suspected, the tumour alone removed, and its nature confirmed by micro- 
scopic examination. Stulz and Fontaine have collected in all nine cases of this 
type in the breast, and give references to similar conditions found in other 
situations. Of the 9 breast cases the condition occurred in 6 after a blow 
and in 8 after an injection. Obesity was noted in 6. In 6 cases the lump 
resembled carcinoma, and in 3 a simple tumour. A peau d’orange condition 
of the skin was present in all the 6 cases resembling cancer ; palpable glands 
were present in only one. 

I have thought it worth while to refer to this interesting series of cases, 
of which, however, I have no personal experience, because it may be well to 
bear them in mind in the case of a lump in the breast following a definite injury. 

Among my own cases of carcinoma are a large number in which the 
patient assigned the disease to a previous injury, but none in which 
Handley’s conditions were fulfilled for regarding the one-as the result of the 
other; and in the four cases in which there was a clear history of bruising, 
the interval between the injury and the discovery of the tumour was a few 
weeks, twenty-one months, two years, and twelve years respectively. Coming 
back to the original question, my own experience leads to the conclusion 
that in most cases carcinoma of the breast is discovered accidentally in a 
gland in which there is no clinical evidence of any previous disease. 


In the case of a doubtful lump in the breast the surgeon should lay the 
position clearly before the patient, and obtain consent to proceed at once to 
the complete operation if exploration proves this to be necessary. And here 
I would insist upon the importance of excising the doubtful tumour rather 
than merely incising it in situ. I was early impressed with the importance 
of this when assisting at an operation in such a case. An exploratory incision 
revealed only a dense, apparently solid mass, regarded as without doubt a 
carcinoma. After the complete operation had been performed, further exam- 
ination showed that the exploratory incision had missed by a fraction of an 
inch a small chronic abscess. My further experience is that very rarely does 
a careful naked-eye examination fail to enable the surgeon to decide whether 
or not local removal is sufficient, and consequently that an immediate micro- 
scopic examination is very rarely called for. 
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Incidentally it may be mentioned that the preparation of a microscopic 
specimen during the operation is not a recently discovered aid in diagnosis, 
and was employed by Marcus Beck when I was his house surgeon nearly forty 
years ago, and is referred to by Beck in the ninth edition of Erichsen’s Surgery, 
1888, in the following words: “ In all cases in which there is doubt as to the 
nature of the growth, an incision should be made into it if it is a case fit for 
removal by operation, and if necessary a slice should be removed, or a scraping 
of it, or a section cut after freezing may be put under the microscope’. As 
a rule the difference between a small hard carcinoma and a patch of indurated 
breast tissue is almost as murked to the naked eye as under the microscope, 
whilst in really difficult cases, as for instance in the distinction between a 
duct papilloma and a papillary carcinoma, a leisurely and deliberate examina- 
tion of a carefully prepared specimen is required. In such a case it is better 
to postpone the decision until this has been possible, even at the risk of 
exposing the patient to two operations. 

It would be entirely out of place to consider here the general subject of 
the diagnosis of carcinoma of the breast, but mention may be made of one 
form in which a mistake is especially apt to occur, viz., carcinoma of unusually 
peripheral origin and beginning apparently in an outlying lobule on the surface 
or at the extreme periphery of the gland. In 4 cases of this nature a 
wrong diagnosis was made, 3 being regarded as fibro-adenomas and 1 as a 
cyst. In all the diagnosis was considered to be so certain that the tumour 
was removed under local anesthesia before its true nature was discovered. 
In each instance the tumour was very small, movable on the surface of the 
breast, and unconnected with the skin. 

Allied to cases of this kind are those very interesting ones in which the 
disease begins in the so-called ‘axillary tail’ of the breast, and in which the 
patient seeks advice for a tumour under the arm. Six cases of this kind 
have come under my notice, and in 4 of them a correct diagnosis was made, 
the tumour lying in the anterior part of the axilla under cover of the pector- 
alis major and at an early stage becoming adherent to the skin. In 2 
cases, however, the connection of the tumour with the breast was not at first 
recognized, and it was regarded as glandular. In one of these cases this 
seemed so certain that the notes especially record the fact that no septic focus 
or new growth, melanotic or other, was found. The other case is particularly 
interesting. A poorly-nourished woman, age 26, who had been the subject of 
extreme scoliosis since early childhood, had noticed a lump in the left axilla 
for four months. There was a large hard mass under cover of the pectoral 
muscle just above its insertion, discharging a thin fluid through an ulcerated 
opening in the skin. A diagnosis of tuberculous glands was made, but 
operation revealed the nature of the case, and the complete operation was 
performed. The growth involved the extreme outer end of an unusually 
developed axillary lobe. Recurrence proved fatal in about eighteen months. 
It is interesting that the patient’s mother had been operated on for cancer 
of the breast six months previously. Cases of this nature may be confused 
with those in which occasionally the axillary glandular tumour attracts the 
patient’s notice while the small primary tumour in the breast itself is still 
unrecognized. : 
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This leads to the general statement that it is exceedingly rare in the 
case of carcinoma’ of the breast for a secondary deposit to attract attention 
and be regarded as the primary disease whilst the really primary tumour in 
the breast is overlooked. This is perhaps not surprising when the readiness 
with which a tumour of the breast is usually detected is taken into account, 
and it is of interest that, at a discussion at the Royal Society of Medicine in 
1919 on ‘‘ Secondary Deposits in Bone mistaken for Primary Tumours ”’, no 
case of the kind was mentioned in connection with carcinoma of the breast. 

My personal experience of such an occurrence is limited to a single case 
published in 1892 in association with Dr. George Murray.* The patient, age 
44, under the care of Dr. Sydney Ringer, in University College Hospital, had 
suffered for six months from pain in the scapular regions, soon followed by 
wasting and loss of power in certain muscles of both upper limbs. The dia- 
gnosis was obscure until a small hard tumour, having the characters of a 
carcinoma, was accidentally discovered in the right breast. Death occurred 
on the seventeenth day with chest complications, and at the autopsy a mass 
of growth was found in the mediastinum, involving also the spinal column. 
The further interest of the case lay in the fact that it afforded a demonstra- 
tion of the muscles supplied by certain nerve-roots. Thus, the sixth cervical 
roots were involved in the growth whilst the fifth roots were free, and corres- 
pondingly the sternal and costal fibres of the pectoralis major were atrophied 
whilst the clavicular fibres were unaffected. 

A further elaboration of the same point is that it seems. very rare to find 
evidences of metastases in a case of carcinoma of the breast in which the 
disease is still in an operable condition. Although in every case it is essential 
that a thorough general examination of the patient should be made, it is very 
exceptionally that any sign of a secondary deposit is found. My experience 
may be unusual, but in my own series I can find only one instance in which 
an operable carcinoma had already produced a recognizable metastasis which 
rendered operation useless. The patient, age 48, had noticed a lump in the 
right breast for thirteen months, and for eight months had suffered from pain 
in the back and ‘sciatica’. The tumour was apparently very favourable for 
operation, and there were no palpable axillary glands, but there was complete 
flaccid paraplegia, and X-ray examination showed deposits in the dorsal spine 
and in one rib. A striking case of this kind has recently been recorded by 
Thompson and Keiller,> of Galveston, the patient being a young woman, 
age 28. The most marked features were pain in the lumbar spine, spon- 
taneous fracture of each humerus, and the detection of many skeletal deposits 
of growth by X-ray examination. A small lump in the left breast, said to 
have been present since the age of 10, was at first not regarded as connected 
with the other findings, and a diagnosis of multiple myelomas was made. 
Nine months after the onset of the symptoms the breast was removed and 
found to be the seat of carcinoma. 

If the general examination is to be really thorough, it should, I suppose, 
include an X-ray examination of the chest and an examination of the pelvis. 
I must confess to having omitted almost systematically examination of the 
pelvis, although, looking to the frequency with which metastases occur in 
this situation, it Seems to me that it is really as essential as the systematic 











ae SE I ne See a ee... SR ee ae ae 


dl 








CARCINOMA OF THE BREAST 643 


examination of the chest and abdomen. One of my latest cases impressed 
this very forcibly upon me. I removed the right breast of a woman, age 64, 
for a small spheroidal-celled carcinoma, the axillary glands showing no sign 


_of disease. Only three and a half months later the patient was readmitted 


to hospital with signs of free fluid in the abdomen and a hard mass rising 
out of the pelvis on the left side. Pelvic examination showed a large tumour, 
probably involving the ovaries and peritoneum, which could doubtless have 
been detected before the breast was removed. The change of opinion con- 
cerning the explanation of these ovarian metastases in breast cancer is a 
fascinating study, and leads us from the earlier and purely far ‘ful sympa- 
thetic theory to the direct lymphatic permeation explanation _. Handley. 
Sympathy has indeed ceased to be regarded as a potent factor in pathology ! 

This may seem an appropriate place to record four cases in which 
malignant disease of the breast occurred in women who, either previously or 
subsequently, were also the subjects of malignant disease of the uterus or 
ovary, the growth in each position being carcinomatous and apparently 
primary. The pelvic operation in each case was performed by my colleague, 
Dr. Herbert Spencer, in University College Hospital, and I am indebted to 
him for permission to use the information which he has given me. 


Case 1.—Age 46. Malignant ovarian tumour (spheroidal-celled carcinoma), 
removed May, 1915. Right breast removed for central carcinoma (spheroidal- 
celled) of six months’ duration, February, 1921; no palpable glands in right axilla, 
but several enlarged glands in left posterior triangle and in left lumbar region. In 
May, 1921, signs of recurrence in pelvis. 


Case 2.—Age™ 68. Malignant papilloma of the ovary, nes March, 1920. 
Left breast removed for soft hemorrhagic tumour (very cellular sp. eroidal-celled 
carcinoma) of nine months’ duration, April, 1920. No evidence of recurrence of 
either tumour in April, 1924. 


Case 3.—Age 56. Abdominal hysterectomy for carcinoma of body of uterus 
(papillary), July, 1920. Right breast removed for carcinoma (spheroidal-celled), 
April, 1928. No evidence of recurrence of either tumour in August, 1924. 


Case 4.—Age 47. Partial removal of the left breast for ‘ cancerous tumour’ 
(structure not known), September, 1916. Vaginal hysterectomy for carcinoma of 
cervix (squamous-celled), November, 1916. Hard fixed masses in peives, probably 
glandular, and enlarged glands in left axilla in November, 1919. 


In reviewing these four cases, it will be noticed that in Cases 2 and 3 
the difference in structure of the breast and pelvic tumours is sufficient proof 
that one was not secondary to the other. In Case 1 the two tumours were 
sufficiently similar in structure to make it possible that one was secondary 
to the other. If the ovarian tumour was secondary to the breast, it must be 
assumed that it was removed by operation more than five years before the 
primary breast tumour was detected. Could, however, the ovarian carcinoma 
have been primary, and were the glands in the left posterior triangle of the 
neck and the tumour in the right breast secondary to it? Both views seem 
too improbable for acceptance, and the remaining vicw—that both tumours 
were primary—appears the most likely solution. 

In the fourth case the nature of the breast tumour is unknown, but 
that it was malignant is practically certain in view of the axillary glandular 
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enlargement three years subsequently, and it must be regarded as practically 
certain that it, as well as the squamous-celled carcinoma of the cervix, was 
primary. 

A consideration of these cases suggests two interesting questions. First, . 
Has an unmistakably secondary carcinoma ever been seen in the breast, except 
from disease of the opposite gland? Secondly, Can the minute structure of 
a cancer in the breast be such as to prove that it could not have arisen in 
the gland itself? The answer to the first question is, I believe, in the nega- 
tive. With regard to the second question, I should until recently have 
supposed that of the three ordinary forms of carcinoma—spheroidal, columnar, 
and squamous—the last could not be of primary breast origin. In 1918, 
however, I published with Mr. T. W. P. Lawrence® “ Two Cases of Squamous 
Epithelial Tumour of the Breast’. In one of these the tumour had almost 
certainly arisen in the skin, but in the other case the tumour was embedded 
in the breast substance and was entirely unconnected with the skin. The 
tumour was composed of irregular epithelial masses, the cells of which were 
in large measure very perfectly developed prickle-cells. Among the epithelial 
masses were numerous irregular gland-like spaces lined with spheroidal epithe- 
lium, and scattered through the tumour were small islands of breast tissue 
with fat. The only similar tumour of which we could find a record was one 
described by Konjetzny, who suggested that the tumour probably arose in an 
early embryonic ectodermal rest. Although it is doubtful if a tumour of this 
nature is really carcinomatous, it shows at any rate that the presence of a 
squamous-celled growth in the breast substance is not a proof that the tumour 
is secondary. 


BILATERAL CARCINOMA. 


The question under consideration is closely connected with that of carci- 
noma of both breasts and the relation of the disease in one breast to that in 
the other. I entirely agree with the opinion expressed by Stiles? over thirty 
ago that “when both breasts become cancerous, one subsequently to the 
other, the disease in that affected later is, in the majority of cases, probably 
the result of lymphatic infection, and not a primary condition”’. 

Stiles is of opinion that the invasion of the second breast is by way of 
the retromammary lymphatics, and points out that by the same route the 
lymph glands in the axilla on the side opposite to that of the mammary 
tumour may occasionally be involved. As an example of this, he quotes a 
case of Chiene’s in which the patient presented herself with a second recur- 
rence in the left mammary region; there was a large mass in the left axilla 
and two masses were present in the right axilla, there being no evidence of 
disease in the right breast. I have seen a striking case of this kind, in which 
a small hard carcinoma, said to have been of three years’ duration, and situ- 
ated in the outer part of the left breast, was associated with extensive disease 
of the glands in the right axilla, there being no palpable glands in the left 
axilla, and the right breast appearing to be normal. No one would hesitate 
to regard the disease of the lymph glands in such a case as secondary, and 
after all it is a shorter lymphatic journey to the opposite breast than to the 
opposite axilla. 
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On the other hand, there is no difficulty in supposing that in some cases 
the disease arises primarily on both sides, and if this be the case the breasts 
would only be illustrating the occasional occurrence of bilateral malignant 
disease in paired organs. 

In one of my cases the type of growth on the two sides was so different 
that it is difficult to suppose that one was secondary to the other. The 
tumour of the right breast was a small, hard, shrinking carcinoma; that in 
the left, removed six years later, was unlike any other which I have examined. 
It presented to the naked eye an appearance exactly like an angioma, appear- 
ing to consist of a fine spongy mesh-work full of blood. Microscopically it 





Fic. 378.—Hemorrhagic carcinoma. 
All the spaces in the tumour are filled with blood. 


had the structure of a very richly cellular spheroidal-celled carcinoma, the 
centre of the large cell masses being occupied by blood (Fig. 378). Apart 
from this difference in the structure of the two tumours, it seems probable 
in such a case as this, when a period of several years elapses between the first 
operation and the detection of the second tumour, and in the absence of any 
signs of recurrence of the first tumour, that both tumours are primary. 

My own small series of 16 cases of bilateral disease are most disappoint- 
ing, and call for little comment. Six were known to be dead; 4 were seen 
with signs of metastasis, and in 1 the operation was incomplete. Three 
were not seen after the second operation, and in only 2 was the patient 
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known to be apparently free from recurrence one and two years respectively 
after the second operation. The longest interval between the two operations 
was six years. 

Kilgore,* in an interesting paper published in 1921, found 37 instances 
of bilateral disease among 1100 unselected cases of cancer of the breast, and 
of these he regarded 13 as probably primary, because of the long interval, 
the absence of recurrence of the first tumour, and the good results following 
the second operation. Of these 13 cases, in 12 the interval was five years or 
longer. Kilgore quotes the Census Bureau Reports, giving the expectancy of 
cancer of the breast in women of different ages. The highest rate is between 
35 and 45, when it is 1 in 52, or 2 per cent; whereas in women who live for 
five years or more after the removal of a cancerous breast the expectancy of 
cancer of the remaining breast is four times greater than the liability of all 
women of the same age to cancer of either breast. 

When a woman is seen with carcinoma of both breasts and no evidence 
of metastases, the two breasts should be considered on the same lines as if 
they belonged to different individuals. If each is apparently operable, both 
should be removed—at the same sitting or not, according to the condition of 
the patient at the completion of the first operation. If, however, the disease 
on one side is inoperable, it will be of doubtful benefit to the patient to 
remove the more favourable one, and nothing should be done. 


PREGNANCY AND CARCINOMA. 


It may be noted that among the 16 cases of bilateral disease 3 occurred 
during the child-bearing period. I have in all had 20 cases in which 
the disease occurred in more or less close association with pregnancy and 
lactation. It is, I believe, universally recognized that in such circumstances 
the disease is likely to run a particularly rapid and malignant course, not 
fully explained by the necessarily lower average age of the patients, and in 
my own series there is no striking exception to this rule. The average age 
of the patients was 35-4 years, whereas the average age of 500 consecutive 
cases of cancer of the breast in University College Hospital was as high as 
49-6. 

As striking examples of extreme malignancy may be mentioned the 
following :— 

Case 5.—Tumour noticed about two months before pregnancy ; in four months 


the tumour was large, fixed, and inoperable ; death in seven months with secondary 
deposits in skin, lungs, liver, and pelvis. 


Case 6.—Tumour noticed in seventh month of pregnancy ; in six weeks breast 
diffusely affected and fixed, and the patient very ill, with skin nodules and slight 
jaundice. 


Case '7.—Admitted to University College Hospital under Sir John Rose Bradford 
on account of cough and slight fever occurring during lactation. As the breasts 
diminished in size, it was noticed that the left remained larger and harder than the 
right. Death occurred on the eighteenth day. There was a diffuse carcinoma of 
the left breast, with secondary deposits in the lungs and liver and in the axillary, 
mediastinal, and abdominal lymphatic glands. 
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The three cases of bilateral disease occurring during the child-bearing 
period were as follows :— 


Case 8.—Lump in left breast removed locally by another surgeon ; it recurred, 
a tumour also appearing in the right breast. Eighteen months after the first opera- 
tion both breasts removed. Pregnancy began three months later, and six months 
after the termination of pregnancy there were extensive local recurrences on 
both sides and signs of metastases in the chest. 


Case 9.—Tumour of left breast noticed early in pregnancy ; twelve months 
later there was extensive disease on both sides. Operation on the left proved 
incomplete, and therefore the right was not removed. 


Case 10.—Left breast removed for carcinoma; fourteen months later a tumour 
appeared in the right breast shortly before a miscarriage, there being no evidence 
of recurrence on the left side. Operation was performed, but the result is not 
known. 


Henri Vignes,® in an interesting article on “‘The Evolution of Cancer of 
the Breast during Gestation’’, discusses the subject fully, and takes into 
consideration the course of the disease when appearing during pregnancy and 
lactation, and also the effect of pregnancy on a cancer previously present. 
He states that the occurrence of pregnancy after the removal of a cancer- 
ous breast is very often the signal for the appearance of the disease in the 
other breast. Trout,!° dealing with this aspect of the disease, records two 
cases in which a subsequent pregnancy occurred and each developed cancer in 
the remaining breast. From other surgeons Trout collected 15 cases of this 
kind, of whom no fewer than 13 had cancer of the remaining breast and 12 
died very rapidly, the interval between the operation on one breast. and the 
occurrence of the disease in the other varying from two to ten years. I 
have personal experience of only one case of this nature (Case 10 above). 
The observations of Kilgore already mentioned suggest the necessity of 
caution in assuming too readily that the subsequent pregnancy takes an 
important part in determining the development of carcinoma in the remain- 
ing breast. 

Altogether it seems to me difficult to picture a more tragic and 
pitiable example of malignant disease than that of cancer of the breast 
occurring in a healthy young woman in connection with pregnancy. 

For purposes of comparison, I tabulated an equal and consecutive num- 
ber of cases of carcinoma in women under forty years of age in which the 
disease did not occur in any relation with pregnancy. Of these 20 cases 8 died, 
probably all as the result of the disease, at periods varying from eight months 
to four years after the operation; one died four years after operation from 
rheumatic pericarditis without signs of recurrence; 6 were alive, but with 
signs of local recurrence or metastases, at periods varying from six months to 
four years. In one case the disease was inoperable four months after it was 
first noticed. Four patients only were known to be free from signs of recur- 
rence fourteen months, two years, four and a half years, and six years after 
operation respectively. These results are sufficiently bad, and suggest that 
caution is necessary lest too great a share be assigned to pregnancy in explain- 
ing the unusually malignant course of cancer of the breast occurring in the 
child-bearing period. 
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Fic. 379.—Chart showing fever in a case of carcinoma of the breast. 





CARCINOMA AND FEVER. 


Before concluding, I should like to take 
the opportunity of recording a case in which 
a carcinoma of the breast appeared to be 
the cause of a considerable degree of fever. 
The patient, a widow, age 36, had noticed a 
lump in the left breast for six months, the 
increase in size being more rapid during the 
last six weeks. Eight days before her ad- 
mission into University College Hospital she 
became feverish and unfit for work. There 
were no symptoms or physical signs to 
account for the fever, the course of which 
is shown in the accompanying chart (Fig. 
379). Widal’s reaction was on two occasions 
negative ; a blood-count showed a moderate 
leucocytosis. The tumour in the upper and 
outer quadrant of the left breast had the 
characters of a rather soft carcinoma, the 
skin over it being attached and slightly red- 
dened ; several hard glands were palpable in 
the axilla. On the seventh day after admis- 
sion (the sixteenth of the fever) an incision 
was made into the tumour in view of the 
possibility of a mistaken diagnosis; it ex- 
posed a soft solid growth, which proved on 
microscopic examination to be a_ very 
cellular spheroidal-celled carcinoma, the cells 
being unusually large and vesicular and 
showing very active mitosis (Fig. 380). The 
fever persisted, and on one occasion rose to 
104°. On the twenty-fourth day (the thirty- 
second of the fever) the breast was removed. 
The temperature at once fell, and _ sub- 
sequently only twice reached 100°. Fifteen 
days later the complete operation was 
finished. Three years later the patient 
showed no evidences of recurrence. I have 
no comment to make on this case except 
that it is difficult to imagine that persistent 
fever due to some other and undiscovered 
cause and of four and a half weeks’ dura- 
tion should by an extraordinary coincidence 
have terminated abruptly on the very day 
on which the breast was removed. 

It is to be regretted that a bacteriological 
examination was not made of the tissue 
removed at the exploratory operation. 
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Space will not permit me to refer to my personal results in the treatment 
of carcinoma of the breast, and perhaps it is as well. An American surgeon 
writing on this subject has remarked that “ one of the most useful results of 





Fig. 380.—Carcinoma of breast, associated with fever. 


an analysis of a series of operations for carcinoma of the breast is to lessen 
the conceit of the average surgeon’. I feel quite humble enough at the 
conclusion of this lecture without going out of my way to produce a condition 
of utter abasement. 
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CARCINOMA OF THE BREAST AND ITS METHOD OF SPREAD: 
EMBOLISM OR PERMEATION. 


By DUNCAN C. L. FITZWILLIAMS, Lonpon. 


THE usual text-book teaching about the spread of malignant disease is that 
the cells of a sarcoma spread by the blood-vessels, and the cells of a carcinoma 
by the lymphatics. That, however, is not the whole truth, and we shall find 
on examination that the cells of both forms of malignant disease are able to 
spread by both sets of vessels. Before dismissing sarcoma, with which it is 
not now proposed to deal, it may. be stated that lymphosarcoma spreads 
constantly by the lymphatics, a fact stated in the alliteration that sarcoma 
of the testicle, thyroid, and tonsil spreads along the lymphatics. Perhaps 
the best example is the melanotic sarcoma; but I hesitate to mention this, 
because some observers class it as a melanocarcinoma, in which case we should 
expect it to spread by the lymphatics, along which it passes and infects the 
lymph glands, draining the affected area ; if, however, it be classed as a melano- 
carcinoma, then it becomes one of the best examples of a carcinoma spreading 
by the blood-stream, as its distant metastases are obviously blood-borne. 

Let us turn now to carcinoma proper. The recognized method of spread 
is along the lymphatics, but the spread by the blood-vessels sometimes is almost 
as important. To this surgeons pay little attention; indeed, some mention 
it only to deny its importance. How, then, do malignant cells get into the 
blood-stream, and what becomes of them there ? 

When carcinoma starts in the region supplied by the systemic circulation, 
in contradistinction to carcinoma starting in the region supplied by the portal 
circulation, the cells may gain access to the blood-vessels in two ways. They 
may find their way along the lymphatics, either avoiding the glands, or even 
passing through the glands when the lymphatic tissues are loose enough to 
permit this to be done, or in course of time eventually growing through the 
gland, and so enter the large veins at the root of the neck. 

There is, however, an easier way emphasized by Goldmann, who insists 
that carcinoma can spread by the blood-vessels as well as by the lymphatics. 
Goldmann proved by microscopic investigation that the vessel walls become 
invaded by the cells of the growth carried to them by the nutrient vasa 
vasorum, which he stated were devoid of lymphatics. These cells increase and 
multiply in the vessel walls, especially below the intima of the veins. The 
cells eventually break through the intima into the lumen of the vessel, whence 
they can easily be carried into the general circulation. This has been 
confirmed by the investigations of many pathologists, and Dr. Kettle has 
well illustrated the condition in his book, The Pathology of Tumours, to which 
the reader is referred. 

Of these two routes by which the cells may get into the blood circulation, 
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the blood-vessel route seems to be the easier, the earlier, and the more 
important, and the lymphatic route to be a later and a subsidiary one. This 
is borne out by the study of cancer in the alimentary canal in the region of 
the portal circulation. Here the cancer is so situated that the cells do not 
pass to the lungs—where we shall see later a large number get destroyed— 
but pass direct to the liver. The liver is infected as readily by cancer in the 
upper part of the portal system as it is by cancer of the rectum, so we may 
put out of court the possibility of loose cancer cells floating about the 
peritoneal cavity. 

Now there is no lymphatic connection between the liver and the primary 
growth in the intestine, so that the route by which the cells spread must be the 
blood-stream, showing that growth into and through the walls of the blood- 
vessels must be a very important method of spread, at all events in the portal 
area. In carcinoma of the breast, however, secondary growths in distant 
organs are commoner than in other forms of cancer. This may mean that 
lymphatic infection is easier here—and, as we shall see later, this appears to 
be the case—or that the blood-borne emboli from the alimentary canal are all 


caught in the liver. 


Now we must consider what becomes of the cancer cells when they have 
entered the blood-stream. There is a consensus of opinion, borne out by many 
experiments, that ordinary blood is unfavourable to the growth of isolated 
epithelial or carcinomatous cells, though favourable to that of connective- 
tissue or sarcomatous cells. Whe blood in the general circulation being 
unfavourable to the growth of cancer cells may explain some of the failures to 
graft cancer from one animal to another; but the investigations of Schmidt 
show that there is another serious bar to the growth of cancer cells, and that 
is the capillaries of the lungs, in which the cells must almost certainly be caught 
before they enter the general circulation. Once caught, a local infarct forms, 
the cell becomes surrounded by an area of thrombosis, the organization of 
which will either destroy the delicate cells or so encapsule them as to render 
them harmless and incapable of spreading. Sometimes, however, the cell 
growth may be so vigorous as to burst through and penetrate the thrombus 
and gain the small pulmonary veins, and so the general circulation, when the 
dissemination of the cells becomes: possible. 

Schmidt’s investigations reveal: (1) That the embolic infection of the 
lungs is extremely common, though till lately almost unsuspected ; and (2) 
That the majority of the emboli are destroyed in the lungs. In 735 cases of 
breast cancer the lungs were occupied by secondary growths large enough 
to be seen in only 70 cases. In most post-mortem examinations it is the 
pleura and glands at the root of the lungs rather than the lungs themselves 
which are affected to the naked eye. In Schmidt’s cases the emboli were 
all microscopic, invisible, and unsuspected. 

Thus we have two curious phenomena side by side: in the pulmonary 
circulation, infection of the lungs and destruction of most of the emboli; and 
in the portal system, infection of the liver and growth of the emboli. Why 
the liver favours the growth of the emboli is not known. It may be that the 
capillary arrangements are freer in the liver than in the lung; that an infarct 
does not form, so that there is no thrombosed tissue to organize round the 





BE EA EMAL NTP LIP USE T AE LIE PS ET NO 











































652 THE BRITISH JOURNAL OF SURGERY 


intruding cell and throttle it. On the other hand, it may be something in the 
portal blood which promotes the growth of the cell; or, lastly, it may have 
to do with the inactivity of the organ as compared with the lungs, which are 
constantly expanding and relaxing and preventing stasis. 

Having seen, therefore, that most of the emboli are suppressed in the 
lung capillaries, and that only a certain proportion get through them, we must 
inquire what happens to those that do gain the general circulation. Probably 
many die on account of the inclement nature of the blood itself. It is only 
natural to suppose that the survivors are sown broadcast through the organs 
of the body, but we know that they do not grow everywhere in the body with 
equal facility. This, however, is what we should expect, for embryo life does 
not flourish equally well everywhere in Nature. Seeds, eggs, cuttings, all have 
a tremendous wastage even when incubated, if I may use the term compre- 
hensively, in what are supposed to be the most suitable surroundings. 

Stephen Paget, in 1889, in a paper on “‘ The Distribution of the Secondary 
Growths in Cancer of the Breast ’’, showed that, in 735 cases of cancer of the 
breast, the liver contained metastases in 241 cases, and the spleen in only 
17; while in 340 cases of pyzemia, 66 abscesses occurred in the liver and 39 
in the spleen. Paget pointed out that a purely mechanical theory of blood 
embolism could not account for this disparity in numbers, as the emboli 
should be sown broadcast and affect the two organs according to the amount 
of their blood-supply. What he failed to point out was that broadcast sowing 
did not explain what happened either in cancer or pyzmia, as the spleen, 
receiving far more arterial blood than the liver, should have had by far the 
larger number of abscesses. 

Another factor, therfeore, must come into play in the selection of the 
organ in which growth will take place. This factor is called the predilection 
or predisposition of the tissues. The predilection of the tissues has been 
denied, decried, and even ridiculed as something new and impossible to prove. 
But it is neither new nor difficult to prove. It is present throughout Nature, 
and well marked in almost all diseases which affect the human body. In the 
parable of the sower, which we can take as an analogy in Nature, we have 
predisposition best displayed ; some seeds came to naught while others bore 
fruit, the reason for the want of fruition in each case being given; but the 
opponents of predisposition affirm that, because the seeds never bore fruit, 
therefore they were never sown—a totally erroneous deduction in the case of 
the parable as well as in the human body. They say that as metastases rarely 
occur in certain bones, therefore no emboli reach these bones. In other 
diseases of the body there are factors governing the appearance of these 
diseases which we cannot explain. Sex, age, and distribution can all be 
quoted to prove this. What is the reason, for example, that in infantile 
intussusception three times as many boys are affected as girls, at a date when 
there is no sexual differentiation ? Or, again, why does congenital dislocation 
of the hip occur six times as often in girls as it does in boys, though it takes 
place in utero? This must be controlled in some way by sex. Why is it 
that ringworm and infantile palsy affect children, but rarely adults? Here 
age plays its part. Why is it that in pyemia the abscesses appear far oftener 
in the joints than anywhere else ?. Why is it that gummata occur so frequently 
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near the knee and so seldom below the level of the calf? Why is it that the 
rash of chicken-pox is seldom seen below the level of the elbows and knees, 
while that of small-pox is characteristically displayed on the palms of the 
hands and soles of the feet? Surely this is distribution. If we hark back 
to the blood, why is it favourable to sarcomatous cells and unfavourable to 
carcinomatous cells? Have not almost all organisms a special predilection 
for certain tissues, so constituting special diseases ? Take diphtheria, typhoid 
fever, and gonorrhoea, all caused by organisms which affect different mucous 
membranes. Has not every disease a predilection for special tissues, so consti- 
tuting a special disease? Take for examples pneumonia, malaria, tetanus, 
and syphilis. Or, again, take the experiments of Levin and Sittenfield in 
laboratory animals. They injected adenocarcinoma of the Flexner-Jobling 
type into the jugular veins, and found that growths appeared in the liver 
but nowhere else. Examples of these predispositions could be multiplied 
indefinitely. They show that predisposition of tissues is as well recognized 
and is as well established as anything we know of in medicine, though the 
reason for the predisposition is still hidden from us. 

If, then, this predisposition is well established in other diseases, why 
should it not come into play in the problems of cancer, which we can explain 
in no other way? Cancer is a disease, too, that gives rise to secondary 
growths in distant organs by cells becoming implanted upon new tissues in 
the same way as seeds are grown in a hot-house, and these cells are therefore 
especially sensitive to favourable or unfavourable surroundings. 

Stephen Paget came to the conclusion that in cancer of the breast “ the 
bones suffer in a special way, which cannot be explained by any theory of 
embolism alone’. Quite true; it cannot be explained by embolism alone ; 
but this has been seized upon by those who favour other theories as evidence 
from Paget that embolism does not occur at all. 

Not only does this predilection take place, but the different forms of cancer 
may have different situations which are favourable to their growth ; for while 
the bones are frequently affected in cancer of the breast and thyroid gland, 
and, further, the bones of the skull are especially affected in growths such as 
hypernephroma, yet von Winiwarter found not a single instance of cancer 
in the bones in 903 cases of cancer of the stomach. For this predilection, 
however, there may be another explanation which is given later. 

Alfred Piney, in a recent paper in THE British JOURNAL OF SURGERY, 
showed that only the red marrow of bones was affected, and not the fatty 
marrow, an observation which most pathologists will confirm. At the same 
time he pointed out that we have no evidence of any lymphatics in the 
bone-marrow. His sections show the emboli growing in the endothelial- 
lined spaces in the marrow. Piney rejects Handley’s theory of permeation 
for bone infection, and the more one studies the occurrence of bone infection 
in breast cancer, the more convinced does one become that the infection of 
the bone can only be blood-borne. There is nothing remarkable in the fact 
that the bones of the distal segment of the limb escape any more than that 
the same segments of the limb escape chicken-pox and are seldom affected by 
gummata; yet no one assumes that the particular poisons of these diseases 
do not circulate through these areas. Nor do these segments of the limbs 
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invariably escape, for Dr. Kettle has given me particulars of a case of mam- 
mary cancer which had secondary metastases in the bones of the fingers, and 
the illustration (Fig. 381) shows a tibia recently added to the Museum of 
St. Mary’s Hospital which is full of carcinoma secondary to an atrophic 
breast cancer. Fig. 382 shows the infection of the liver in the same case. 

Other cases might be quoted in which the secondary growths could only 
have been _blood- 
borne. 

Mr. Ernest Miles 
has given me _par- 
ticulars of a lady 
under his care who 
suffered from cancer 
of the rectum and 
who died suddenly 


Fic. 381.—A tibia infected widely with secondary growths from from a secondary 

an atrophic breast cancer. (St. Mary’s Hospital Museum 99, 7731.) mass in the brain. 

No better example, 

perhaps, could be adduced of blood embolism than the instance reported by 

Friedreich, where cancerous metastases were found in the knee of a foetus 
whose mother died during the pregnancy from cancer of the liver.* 

It is quite obvious, I think, to anyone with an unbiased mind, that such 
growths can only be due to blood embolism, though Handley tries to explain 
them by actual growth even 
against the lymph-stream. I 
hope to show later that can- 
cer cells never do grow against 
the blood-stream, and that 
there is nothing in favour of 
such a happening. Cases, too, 
have often been reported 
where the metastases are in 
the brain and dura mater and 
must have been carried there 
by the blood-stream. 

Now can we explain the Fic. 382.—Section of a liver showing widespread 
frequency of metastases in the infection by the blood-stream with small areas of growth 


: : . by an atrophic cancer of the breast, from the same 
bones, the brain, or in situa- subject as shown in Fig. 381. (St. Mary’s Hospital 


tions to which the growths Museum 37, 770.) 
appear to be borne by the 
blood-stream in breast cancer, and the rarity of such occurrences in cancer of 
the uterus and the stomach ? 

If we compare these organs we find that in breast cancer the circulation 
is defended against embolism by at most two sets of glands, namely, the 











* Since the above was written, Sir George T. Beatson has published (Brit. Jour. Surg., 
1925, Jan., 478) a ‘‘ Case of Osseous Metastasis from Primary Carcinoma of the Right 
Mamma” which amply illustrates this point. 
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axillary, with sometimes a supraclavicular set in addition. All the lymphatics 
of the axilla do not, however, pass through the supraclavicular set; some 
pass direct to the thoracic duct before it enters the junction of the large 
veins, and some of the upper intercostal lymphatics pass to the lymphatic 
duct direct without passing through any gland; whereas in the stomach and 
uterus the general circulation is defended by many more stations of glands, 
and the whole length of the thoracic duct. Thus it is quite possible that 
access to the blood-stream via the lymphatics may be more easily attained 
in the case of breast cancer than in cancer in other situations. Hence we find 
metastases in distant organs in breast cancer, but not in cancer elsewhere. 

In conclusion, therefore, we can say of blood emboli that they exist, and 
that they play a more important réle than has yet been assigned them ; that 
they flourish better in the portal than in the pulmonary and general circula- 
tion; that they are more commonly met with in cancer of the breast than in 
cancer of other organs; and that the peculiar tendency to bone metastases 
in certain forms of cancer can be ascribed to them. 

Having dealt with emboli in the blood-stream, let us turn aside to 
consider the theory of lymphatic permeation. This theory was introduced 
about twenty years ago by Sampson Handley to explain the spread of 
eancer, and by it he still seeks to explain every phase and feature of the 
growth of the disease. The theory now has an established place among the 
teaching formulas of all medical schools. Its author has pursued the work 
and applied it to everything cancerous much farther than the facts seem to 
warrant: this point is illustrated by reading the explanation for Paget’s 
disease of the nipple given by Handley in Choyce’s System of Surgery, and 
then reading the investigations of Sir Lenthal Cheatle published in Tue 
British JOURNAL OF SURGERY on the same subject. 

Sir Lenthal dissociates himself entirely from Handley’s view of Paget’s 
disease, and I think, proves his points. Until Piney openly disowned 
Handley’s theory the other day in regard to metastases in bone, no one, and 
more especially no pathologist, had taken the trouble to write upon the 
subject. 

Let us now see what the theory is, on what it is based, whether the 
premisses are tenable, and fit the facts as the surgeon meets them. I hope 
to show that the premisses are false and that the theory in no way gives an 
explanation of the familiar phenomena found. 

Shortly, the theory is that, though lymphatic embolism is admitted as 
taking place along the larger or main lymphatics (see Figs. 8383 and 384), and 
blood embolism is not denied, neither is considered of first-class importance ; 
but the main and important spread is said to take place along the medium- 
sized lymphatic vessels—not by embolism, but by actual growth or extension, 
or what is termed permeation of these vessels. ‘“‘ Cancer thus spreads in the 
parietal tissues by permeating the lymphatic system like an invisible annular 
ringworm. The growing edge extends like a ripple in a wider and wider 
circle, within whose circumference healing processes take place, so that the 
area of permeation at any one time is not a disc but a ring”’. Cancer therefore 
advances through the tissues by means of a “‘ microscopic growing edge of 
carcinoma cells’, which spreads farther and farther away from the primary 



































ome eta pe: = i in armies ewe me 


me pte metnaand abe Sop Sag fein ae oe ee eae 





656 THE BRITISH JOURNAL OF SURGERY 


‘ 


growth. This appears to Handley to be the “ master process of dissemina- 
tion’. Having passed through the tissues, all the cancer cells disappear 
except those in the extreme outer ring, which continue to proliferate and spread. 
The disappearance of the vast bulk of the disease is brought about by a 
perilymphatic fibrosis which takes place round the blocked lymphatic, and by 
contraction destroys the cancer cells. In a few places, however, the growth 
of the cancer cells is so vigorous that they burst through the encircling and 
strangulating perilymphatic fibrosis, escape from the vessel, invade the 
tissues locally, and so set up a secondary nodule. But “‘ no outlying embolic 
foci can be found outside the microscopic parietal growing edge of a breast 
cancer”. Breast cancer is mentioned, but I take it that this applies to all 
forms of cancer. 

Now on what is this theory based? Apart from clinical observations 
of certain cases which seem to suggest such a form of spread, which we need 
not consider—for among the thousands of cases of cancer observed yearly 
there is hardly any theory, however wild, which could not be illustrated by 
suitable and appropriate cases—the theory is based mainly upon two premisses : 
(1) That retrograde embolism by the lymph “ cannot take place to any extent 
in trunk lymphatics on account of the valves in them’’, these valves only 
allowing the flow of lymph to pass in one direction, whereas cancer spreads 
freely in all directions. ‘It is iadependent ef the current of lymph, and 
proceeds with almost equal facility either in the direction of, or against, the 
lymph-stream, a fact which affords the key to the clinical puzzle that cancer 
is often seen to spread in a direction contrary to that of the lymph-stream ”. 
(2) That “in whatever direction the cancer cells attempt to leave that 
(lymphatic) area, they find an efficient filter blocking the way ’’, and that the 
vessels forming the filter are too small to allow the passage of the cells, and 
the current is too feeble to carry them along. Other arguments are used to 
persuade us of the truth of the theory based upon investigations made by 
means of microscopic sections ; these, however, only show where the cancer 
cells lie, but not how they get there. 

Cancer cells have no means of movement as yet known to us. It is 
obvious, therefore, that if they are not moved by the lymph-stream they 
must simply grow along the vessels by division in one plane. This apparently 
is accepted by Handley, for he says: ‘In the case of the cancer cells the 
driving force is an internal pressure resulting from their own proliferation ”’. 
Now this is the method of growth that we suppose the primary tumour,to 
possess ; but even in the most rapidly-growing tumours this process is com- 
paratively slow, and it is difficult to associate the process of growth with the 
metastases in distant organs, and at the same time accept the view that the 
enormous mass of cells which formed the connecting links have all disappeared, 
and left no trace of their passage or existence beyond here and there an isolated 
nodule of small size. But if this mass of cells has disappeared, together with 
the lymphatic vessel which originally contained the cells, how does the lymph 
leave the region, and why is not the whole area of skin turned to pig-skin, 
as it is in the places where we know the lymphatics are obstructed ? 

As no outlying embolic foci can be found outside the microscopic parietal 
growing edge, metastases in the brain are supposed to have reached this 
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situation by permeating the lymphatics of the carotid vessels, and to have 

entered the skull through the carotid foramen or foramen spinosum, complete 

disappearance of the connecting cells having taken place, although elsewhere 

the site of permeation is always in the deep fascia. This seems hardly likely. 
Now to return to the two premisses laid down. First, we must consider 

the presence of valves and the supposed spread of cancer against the stream 

of lymph. These valves are best seen as small beadings on the vessels on 

attempting to inject the lymphatics. They offer a considerable but varying 

resistance to injection; but this can be overcome, and the famous old 

anatomist, Munro Secundus, was 

able to inject the whole lym- 

phatic system of the body with 

mercury, including the smallest 

lymphatics of the limbs as well 

as the larger ones of the intes- 

tinal canal. The body is still 

on view in the Museum of the 

University of Edinburgh. The 

wonderful dissections the cele- 

brated Charles Bell made of in- 

jected lymphatics are well worth 

seeing in the Museum of the 

Royal College of Surgeons of 

Edinburgh. In neither case have 

the valves prevented the injec- 

tion of the vessels to their full 

extent. Further, we know, that 

when a physiological blockage of 

the main vessel takes place, the 

valves present no great obstacle 


to the back flow of lymph if col- 5 
Fic. 383.—Sappey’s ‘ vaisseaux lymphatiques ’, 


lateral channels can be opened drawn originally from a man. This is not accurate 


up. (Figs. 388, 384.) for woman, and Fig. 384 shows havine the lymphatic 
- drainage routes. It leaves out the drainage to 
Further, we know that in the ra a itself and to the nipple plexus, which 


an ordinary case of scirrhous bears Sappey’s name. It shows the watershed at 

° : the level of the umbilicus between the area which 
cancer the glands in the axilla drains to the axilla and that which drains to the 
become _ infected early, before inguinal region, also the watershed of the mid-line. 
secondary growths appear in the 
internal organs. These glands being infected, the passage of the lymph 
through them must be obstructed in its outflow; but the little lymph which 
leaves the breast will still leave it by opening up other routes in the usual 
way by which collateral circulation is opened up, Increased flow will there- 
fore take place in the lymph channels accompanying the perforating vessels 
of the internal mammary artery, along the lymphatics accompanying the 
muscular phrenic, and the branches of the superior epigastric vessels. It is 
along these vessels and in these directions that most of the internal late or 
fatal metastases, which we know are not blood-borne, must take place. With 
the blockage of the main vessels, increased flow must take place in other 
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directions, and the current may quite well be actually reversed in some of 
the vessels. The statement therefore by Handley that cancer grows against 
the lymph current is quite unproven, the whole weight of reason and evidence 
being against it. 

The second premiss laid down, that the primary cancer is surrounded 
by a filter of such small vessels that the cancer cells cannot pass through it 
unless they pass through by the process of actual growth, and moreover that 
the current of lymph is too feeble to carry the cells through, can be proved 
equally erroneous. Handley illustrates this idea by a plate from Sappey 
which shows very well the three lymph areas of each side of the body and the 
very small inosculating branches which join each area to its neighbour. But 
this plate does not accurately represent our present knowledge, nor even the 
knowledge in Sappey’s day, for Sappey’s so-called plexus is not shown with 
the converging of the lymphatics towards the nipple ; nor is there any indica- 
tion of branches running into the anterior mediastinum along the internal 
mammary and muscular phrenic vessels, nor those accompanying the superior 
epigastric to the costo-xyphoid angle. But it is owing to Handley’s insistence 
that the recognition of these last vessels as the route along which spread takes 
place is so largely due, and along these routes cancer spreads to the liver and 
the interior of the abdomen and chest. These are the vessels which we have 
just shown must enlarge, however small they may be to begin with, as the 
collateral circulation is opened up by the blockage of the axillary vessels. 
No one supposes that the fatal metastases take place through the very 
minute superficial vessels. The metastases which kill the patient are all in 
the internal organs. As time goes on and these vessels open up more and 
more, so does the likelihood and frequency of metastases occurring in the 
internal organs increase. What the actual size of these vessels at any given 
moment must be, or what the force of the current in them is, must be quite 
an unknown quantity, but I think it is reasonable to draw the conclusion 
that the lumen is larger and the current more active than it was originally. 

This leads me to say something about the current of lymph which flows 
from the breast. From any organ the flow of lymph at any time is feeble. 
I doubt if it be rapid along the thoracic duct even after meals, although 
derived from such an extensive area and such large lymphatics as are in the 
twenty-five feet of intestine. We know that the actual blood-pressure has 
prebably something to do with the flow of lymph, especially in internal organs 
such as the kidney ; but no lymph flows from the limb of a resting dog. On 
movement of the limb, however, lymph does flow, but only in a moderate 
amount. Two reasons are given for this flow, one is the increased metabolism 
which takes place in the contracting muscles, which possibly has something 
to do with it; and the other is the pressure exerted upon the lymph-vessels 
by the contraction of the muscles, which must have a powerful propelling 
influence. Now let us consider the ordinary, non-pregnant, non-lactating 
breast—in other words, the resting organ. 

Have we any reason to suppose that more lymph is going to flow from it 
than from the resting limb? On the contrary, the lymph-stream from the 
breast must be extremely feeble, for the following reasons. The breast is not 
active, and therefore increased metabolism does not come into play. The 
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f breast does not lie between or under muscles which by their contraction can 
increase the flow of lymph by pressure on the organ, though doubtless the 
contraction of the pectoral muscles may help to some extent, by pressing on 
those lymphatic vessels which lie in and between them. The breast is not 
a vascular organ; the essential tissues of the breast, after activity, are 
absorbed, and their place is taken largely by fat, which is a singularly avascular 
tissue. So that when we find such statements made by Handley as permea- 
tion “only invading the large lymphatic trunks when the strong current 
which scours their channel has been arrested by the growth of cancer cells 
in the glands to which they lead ’”’, it becomes apparent that he entertains a 
view of the function of the breast lymphatics which is probably erroneous. 
Now, supposing that Handley’s supposition is true, and that the lymph- 
flow in these vessels has nothing to do with the spread of cancer, there does 
not appear to be any reason why cancer should quicken its growth in any way, 
supposing that the flow of lymph increased. But if embolism was the secret 
of the conveyance of the cells along the lymph-vessels, then naturally the 
quicker the flow the more rapid would be the spread. We will therefore turn 
to a lactating breast and note the facts. 
Every surgeon knows that the life of an individual who is lactating with 
a carcinoma in the breast is a very short one. Not only does the growth 
spread with enormous rapidity through the breast itself, but internal and 
fatal metastases appear more rapidly than in other forms of the disease. Case 
after case could be quoted to prove this. Does this suggest permeation or 
embolism ? 
Now let us note the results of incomplete operations, and here again the 
verdict is unanimous. Imperfect operations in which the cancerous growth 
| is cut into and the cells are spread in the tissues do great harm and help to 
spread the disease widely. But if the theory of permeation is true, how can 
) this be, for the lymphatics in the neighbourhood of the primary growth are 
all supposed to have been destroyed by the destructive perilymphangitis ? 
“The recognition of this process (perilymphatic fibrosis) at once removes the 
difficulty that permeated lymphatics are absent in the region immediately 
surrounding the growth ”’. 
If, on the other hand, the lymphatics are there, and are cut across, 
and the cancer cells allowed to escape into the tissues, and the lymph-flow is 
increased by the repair of the wound, then we should expect that both local 
and distant growths would result, and this is exactly what we find. Let us 
apply the theory elsewhere—to cancer in the lower bowel, for instance. 
Does the cancer spread down the bowel as well as infect the glands above 
it? Does cancer six inches up the bowel spread down to the anus and the 
inguinal glands? No, it does not, and the growing edge extending like a 
ripple in a wider and wider circle has no place here. Or take cancer at the 
anus itself, where again is the spreading ripple? Do we see metastases 
upon the thighs and buttocks, or do we find them only in the glands of 
the groin—in other words, in the direction in which embolism naturally takes 
place ? 
Wishing to make sure of my ground on this point, I wrote to Sir Charles 
Gordon Watson, Mr. Ernest Miles, and Mr. Lockhart-Mummery, to ask if they 
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had ever seen secondary growths on the buttocks or thighs or elsewhere than 
in the glands of the groin. They were unanimous in saying “No”. Mr, 
Miles added he had never seen secondary growths even in the cruroperineal 
furrow. Is it not obvious, then, that cancer reaches the glands by embolism 
and not by permeation ? 

Or, again, consider cancer of the tongue or cancer of the lip, where we 
take out the growth and we take out the glands. No one attempts to remove 
a large circular area where supposed permeation has taken place: half an inch 
of sound tissue is deemed sufficient. The recurrences are all in the neighbour- 
hood of the glands in the direction of the lymph-flow. In cancer of the tongue 
and of the jaw we know that the glands on the same side of the neck become 
infected, and later the glands of the other side. Is it not reasonable to assume 
that the glands on the same side become blocked, and as they become infected 
and the circulation to the other side then opens up, so the other side becomes 
infected ? This is in no sense permeation, as the secondary growths seldom 
appear except in the glands. 

Handley shows, in an admirable series of slides, the cancer cells growing 
in the lymphatics, which we would expect them to do wherever they lodge. 
He shows that some of them can be strangled by fibrous tissue and their spread 
prevented, and that some of the cells can even be destroyed ; but that is only 
what we would expect ; it is the process which we know goes on even in the 
primary tumour in the atrophic cases; but to have us believe that extensions 
all round to a distance of 20 in. from the tumour can be infiltrated so closely 
that cell touches cell all the way (for that is what permeation means), some 
spreading and some being destroyed, is to ask too much of our medical 
credulity, liberal though that certainly is. But the sections do not show 
anything like the destruction which is necessary to destroy the vast bulk of 
the cancer, in fact all, with the exception of the primary growths and the 
metastases, as Handley affirms. If the body defences are able to deal with 
nine hundred and ninety-nine parts of the cancer, why can they not deal 
with the odd thousandth more frequently than they do? Most of the 
sections show active proliferating cells, which again is to be expected in 
people who are dying in the last stages of the disease. 

Turning now to what seems to me to be the most important fact in the 
spread of cancer, namely, embolic spread along the lymphatic vessels, all 
the arguments used against the spread by permeation point to the dissemina- 
tion of the disease by embolism along the lymphatic vessels. 

The percentage of cases in which the axillary glands are infected when 
the patient first comes to see the surgeon has been variously estimated : Shield 
puts it at 50 per cent, Gross at 64 per cent, and Bull at 65 per cent. Now these 
are palpably enlarged glands; but this does not mean that all were infected 
with carcinoma, as there is nearly always an accompanying mastitis which 
_ can cause a well-marked adenitis ; on the other hand, there are many small 
infected glands high up in the axilla which are only found at the operation. 
Such being the case, estimation of the percentage of glands enlarged in the 
axilla is useless. What is important is the recognition that the infection 
spreads first along the lymphatic vessels in which the lymph-flow is most 
active. None would pretend that any other set of glands was infected so 











CARCINOMA OF THE BREAST 661 


early, so freely, or so often as those of the axilla, to which the ordinary flow 
of lymph is directed. 

It is common to find one or two glands infected with growth low down 
in the axilla, and then no more till the very apex of the axilla is reached, 
where small suspicious glands can be felt which on removal are found to contain 
growth. These glands are infected through lymphatics which have passed 
up between the two pectoral muscles and have pierced the costocoracoid 
membrane and so entered the axilla. I have repeatedly found infected glands 
lying upon the costocoracoid membrane, on reflecting the pectoralis major 
muscle. Special stress was laid upon these lymphatics by Monard in his 
injection experiments. We therefore get two sets of glands infected with 
malignant cells, but no connecting link can be found between them. I believe 
the explanation to be that one set of glands becomes infected and the flow of 
lymph retarded; the growth in the gland eventually completely stops the 


Fic. 384.—1, Main lymphatics to the 
axilla; 2, Lymphatics entering the chest wall 
at the point of emergence of the lateral cutan- 
eous vessels; 3, Lymphatics along the sub- 
scapularis and latissimus dorsi muscles ; 4, 
Lymphatics connecting with those at the 
back; 5,6, Anterior perforating lymphatics 
of the same and opposite sides to the internal 
mammary trunk; 7, Communicating to the 
opposite breast; 8, Communicating to the 
opposite axilla; 9, Lymphatics accompany- 
ing branches of the musculophrenic vessels ; 
10, Lymphatics entering the dangerous angle 
to communicate with those of the internal 
mammary vessels ; 11, Lymphatics entering 
the abdominal wall to communicate with 
those of the peritoneum and the superior 
epigastric vessels; 12, Lymphatics entering 
through the umbilicus to communicate with 
those of the peritoneum and along the liga- 
mentum teres with those of the liver; 13, 
Lymphatics passing up between the pectorales 
muscles to the costocoracoid membrane and 
apex of the axilla; 14, Lymphatics passing 
directly to the supraclavicular region. 





flow through that gland so that no further infection of the axilla can take place 
along this route. Meanwhile the collateral circulation opens up the channels 
between the two pectoral muscles, and the glands upon the costocoracoid 
membrane and very apex of the axilla become infected by cells carried by the 
lymph-flow. Thus we find glands affected in one place, then unaffected 
glands, and again infected glands beyond, the growth in the third set being 
always less than the growth in the first set, as the infection is more recent. 
It is only as time goes on, and as the axillary paths become more and more 
blocked, that the collateral circulation becomes opened up, that the cells are 
carried towards the middle line in such numbers that they grow in the liver, 
peritoneal cavity, and mediastinum, and so cause the death of the patient. 
In this way the patient is protected for a variable period of time against 
cancerous cells. 

Sometimes two other late manifestations of the disease are also seen: 
one is cancer in the opposite breast, and the other is cancer in the opposite 
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axilla. In each case we know that there is a lymphatic path along which 
the cells may travel when the collateral circulation is opened up sufficiently ; 
but that takes time; hence the late appearance of the growths in these 
situations. in permeation the opposite breast is as near and as accessible as 
the axilla on the same side, and the one should be infected as frequentiy 
and as soon as the other. 

Fig. 384 shows that all the routes depicted there as opening up after 
blockage of the main axillary vessels are those along which we do find clini- 
cally that the carcinoma cells spread in a more and more marked manner as 
the disease gradually obtains mastery over the individual. This is what we 
should expect by carrying the embolic theory to its logical conclusion, and 
it is not necessary to introduce a new factor such as permeation. 

I have not mentioned a factor about which very little is known at the 
present time, and that is the defensive powers of resistance of the individual. 
These are marked in some cases, and may prolong the fight for many years, 
only to break down as a rule in the end. Once this power of resistance begins 
to weaken, it disappears very rapidly. Whether this power resides in the 
lymph as well as in the blood, and what ratio it bears to the virulence of the 
growth, is unknown. Whether even the power of resistance gives way or 
virulence becomes more marked on the part of the growth, is a matter for mere 
speculation. 
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A CASE OF FAT NECROSIS OF THE BREAST, 
By GEOFFREY KEYNES, Lonpon. 


THE condition known as ‘ fat necrosis of the breast’ was first reported by 
Drs. B. J. Lee and F. E. Adair to the American Surgical Association in 1920.1 
Two cases were then described. Three further cases were reported by the 
same authors in 1922.2 Attention was drawn to these reports by Professor 
Choyce in 1922,3 but as far as I know no case has yet been described by any 
surgeon in this country. As will be seen, however, the condition has a definite 
clinical importance, and it will therefore be of interest to describe in some 
detail a case operated upon at St. Bartholomew’s Hospital in 1924. 

It will be well to emphasize at the outset the fact that fat necrosis of the 
breast is not a lesion of the mammary gland proper. It is a lesion of the fat 
which overlies, or infiltrates, in later life, the mammary gland, and its clinical 
importance lies in the closeness with which it simulates certain true breast 
lesions, especially carcinoma of the breast. 

The history of the case here described is as follows :—- 

The patient was a monthly nurse, a spinster, age 50. On Feb. 21, 1924, 
she first noticed a tenderness in the left breast and a small lump. She does 
not remember sustaining any injury which might have accounted for it. 

On Feb. 28 she was seen at St. Bartholomew’s Hospital and was referred 
to the Surgical Unit by Dr. Malcolm Donaldson from the Gynecological 
Department. She was a very stout woman with large breasts. In the upper 
and outer quadrant of the left breast near the periphery was a hard, tender 
nodule } to ? in. in diameter. The lump seemed to be continuous. with the 
mammary gland, and it was definitely attached to the skin, which was slightly 
dimpled over it. Its outline was somewhat indefinite. The lump was situated 
at some distance from the nipple, which was not retracted. No enlarged 
lymphatic glands could be felt in the axilla or elsewhere. A diagnosis of 
carcinoma of the breast was made without hesitation, the local signs conform- 
ing in every particular to those of a carcinoma. The patient was examined 
by three other surgeons, who agreed as to the diagnosis. 

On March 7 an operation was done. I first cut into the lump to obtain 
confirmation of the diagnosis by fresh section. The incision revealed small 
white areas extending from just below the skin into the mammary gland, and 
surrounded by a zone of infiltration. A frozen section showed large polyhedral 
cells apparently lying in alveoli. These cells were not quite like the usual 
type of carcinoma, being even larger than the unshrunk cells seen in fresh 
sections ; but the appearance was not recognizable as anything else, and the 
diagnosis was taken to be confirmed. A complete amputation of the breast 
with the pectoral muscles and the axillary fat was performed. 

Subsequent examination of the specimen with paraffin sections revealed 
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the appearances seen in the accompanying figures. Figs. 385 and 386 show 
one of the white areas under two powers of magnification. Fig. 385 shows 
necrosis in fatty areolar tissue. Fig. 386 shows that there is some infiltration 





Fic. 385.—Necrosed area in fatty areolar tissue. Fic, 386.—Necrosed tissue, showing invasion 
( x 40.) by leucocytes and polyhedral cells at the peri- 
phery. (xX 100.) 


of the necrosed tissue with leucocytes, and that at the periphery are some of 
the large polyhedral cells seen in the fresh section. Fig. 387 shows a higher 





Fic. 387.—Multiplication of polyhedral em- Fic. 388.—Embryonic fat cells with a group 
bryonic fat cells outside the necrosis. (x 125.) of multinuclear giant cells. (x 330.) 


magnification of an area containing large numbers of these cells, which 
have been identified for me by Sir F. W. Andrewes as embryonic fat cells. 
Fig. 388 shows another area containing three multinucleated giant cells, 
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which were found scattered about throughout the affected area and seem to 
be a characteristic feature: of the lesion. Fig. 389 shows a high magnification 
of a single giant cell, which demonstrates clearly the fact that the nuclei 
are placed centrally rather than round the periphery. There was no blood 

igment to suggest that the lesion was the remains of a hematoma. There 
can be little doubt, however, that the necrosis is of traumatic origin and that 
the occurrence of embryonic fat cells and giant cells is consequent upon the 
irritation produced by the necrosed 
tissue. The underlying mammary 
tissue showed normal atrophy with- 
out any pathological changes. 

A history of trauma was obtained 
in every one of the five cases reported 
in America. In two the trauma was 
due to blows; in three it was pro- 
duced by subcutaneous saline infusion 
given during previous operations. The 
resulting tumour was _ considerably 
larger in all these than in the present 
instance. A photograph of one of 
them taken before operation and 
reproduced in the second communica- 
tion,? shows very well the dimpling  . i th 
of the skin over the tumour. Fic. 389.—Giant cell, showing arrangement 

There are already a sufficiently of nuclei. (x 550.) 
large number of pitfalls to be encoun- 
tered in diagnosing carcinoma of the breast. I have here drawn attention to 
another one. It is clear that a history of injury, especially that inflicted by 
subcutaneous saline infusion, should put the surgeon on his guard. In the 
present case no history of injury was obtained, and the cause of the necrosis 
is unexplained. Secondly, the macroscopic appearance of the lesion is 
suggestive. I now realize that the chalky whiteness of the necrosed areas, 
resembling the ‘fat necrosis’ seen in acute pancreatitis, shouid have suggested 
the true diagnosis. Thirdly, the microscopic appearance would not, I hope, 
deceive me a second time. The presence of embryonic fat cells would at once 
suggest that search should be made for multinucleated giant cells with central 
nuclei, though it must be admitted that a final diagnosis can scarcely be 
attained by fresh section alone. 

I am indebted to Professor Gask for permission to publish this case. The 
microphotographs have been made by Miss Vaughan, Dunn Laboratories, 
St. Bartholomew’s Hospital. 
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GASTRIC ULCER AND GASTRIC CARCINOMA: 
AN INQUIRY INTO THEIR RELATIONSHIP.* 
By J. HENRY DIBLE, MANCHESTER. 


ORIGIN OF THE INQUIRY. 


Tue paper here presented owes its inception to a discussion which arose at 
a meeting of the Manchester Pathological Society held on April 21, 1920. 
Very divergent views/ were there expressed as to the relationship which 
existed between gastric ulcer and gastric carcinoma, and at the suggestion 
of the president, Professor H. R. Dean, “ it was agreed that the subject was 
of such importance that a sub-committee be appointed to investigate into 
the incidence of malignant disease arising in ulcer of the stomach, and that 
the following be asked to constitute such a sub-committee: Dr. J. H. Dible, 
Dr. G. J. Langley, Mr. J. Morley, Mr. H. H. Rayner, and Mr. Garnett Wright ” 
(Minutes of the Society). This committee met shortly afterwards and drew 
up a memorandum, which was circularized to the surgical staffs of the 
Manchester and Salford General Hospitals, requesting them to place their 
material at the disposal of the sub-committee. The request was generously 
acceded to, and grateful acknowledgement must be made to the undermen- 
tioned for their kindness in facilitating this inquiry by placing their material 
and the notes of their cases at our disposal: Mr. A. H. Burgess, Mr. W. R. 
Douglas, Mr. W. H. Hey, Mr. E. E. Hughes, Mr. G. Jefferson, Mr. J. Morley, 
Mr. Howson Ray, Mr. H. H. Rayner, Mr. C. Roberts, Mr. E. D. Telford, 
Mr. P. R. Wrigley, Mr. Garnett Wright; as well as to Drs. G. J. Langley, 
G. E. Birkett, E. Ratner, and B. J. Ryrie, for certain specimens. 

Material from these sources was rapidly accumulated, and at a later date 
the sub-committee appointed Dr. J. H. Dible and Mr. John Morley to investi- 
gate it. The pathological work has been carried out by the former, whilst 
Mr. Morley collected and tabulated the clinical data. The final report was 
presented to the Manchester Pathological Society on May 14, 1924, and the 
main findings are now published by Dr. J. H. Dible at the request of the 
sub-committee. 


SCOPE AND METHODS OF THE INQUIRY. 


It is hardly necessary to recapitulate the many statements which have 
been made with regard to the general question of the relationship of gastric 
ulcer to gastric cancer, as their trend is well known. Nor is it likely to be 
disputed by any pathologist of experience that cases occur from time to time 
where the findings all seem to point to the likelihood of a chronic ulcer becoming | 





* On behalf of the Manchester Pathological Society, From the Department of Pathology, 
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cancerous. The position which it is the especial object of this investigation 
to examine more Closely is the extreme one, first expressed by Zenker and 
later taken up by Robson! in this country, and especially emphasized in 
America and réflected in the teaching of the Mayo Clinic,? that a very large 
number of cases which reach operation with a diagnosis of chronic gastric 
ulcer show malignant changes, and that, therefore, the common fate of a 
chronic ulcer is the ultimate supervention of malignancy. This teaching, of 
which the histological basis has been presented and often reiterated by 
Wilson, McCarty, and their supporters, has in many cases been acceded to 
in this country, often, we think, without any very close personal pathological 
investigation or adequate review of the grounds on which the opinion is 
based. This acceptance is not by any means universally the case, and the 
main object of this work has been to re-examine the whole question with 
an open mind, by making as thorough an investigation as possible of the 
pathological material available. 

The present paper embodies the results of work which was commenced 
in April, 1920, and has been going on continuously up to the time of writing. 
It has necessitated the examination of about 170 specimens and the making 
and examining of more than 600 slides. The material dealt with consists 
almost exclusively of specimens removed at operation, only a few post- 
mortem specimens being introduced to illustrate certain points, or conditions 
not often available in surgically removed material. The specimens were 
generally sent to the laboratory, unfixed, upon the day of removal, and were 
then packed with cotton-wool and fixed in Kaiserling’s solution in as natural 
a state as possible. When hardened, the gross specimen was slit open and 
either photographed or roughly drawn, the sites from which bklecks were 
removed being marked to render subsequent reference easy. The blocks 
taken were as representative of the lesion as possible. In an investigation 
of this sort wide tracts of tissue must be examined, and it has been our prac- 
tice to include the whole of an ulcer, where one was present, in at least one 
plane, and in most cases additional blocks from the edges were also taken. 
In the case of malignant growths the whole base of the growth was examined, 
and the common site of ulcer formation was invariably included in the 
portion removed for sections, when this was involved in the tumour. Glands 
from the vicinity of the lesions were also subjected to examination as a routine 
practice. In each case the surgeon furnished clinical notes, upon a form 
which was supplied to him, and stated what the diagnosis had been prior 
to operation, and whether the condition found at operation confirmed this or 
caused any change of opinion. 

The pathological inquiry has followed two main lines :-- 

I. It has been directed toward ascertaining what proportion of cases 
diagnosed as simple ulcer showed malignant changes—a proportion given by 
some of the writers to whom we have made allusion as between 60 and 70 
per cent. 

II. Evidence of pre-existing ulcer has been sought in cases which were 


definitely cancerous ; the decision as to malignancy being arrived at from the 


combined evidence of clinical history, operative appearances, and the patholo- 
gist’s opinion when the stomach was opened. 
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I. MALIGNANT CHANGES IN CHRONIC ULCERS. 


With regard to the first problem, What percentage of gastric ulcers show 
microscopic evidence of malignancy? It is necessary to make it quite clear 
that in the class of ‘gastric ulcers’ we here include only those cases in which 
the pre-operative diagnosis was one of simple chronic ulcer, in which this 
opinion was confirmed at operation, and in which the pathologist, when 
viewing the specimen prior to microscopic examination, saw no evidence of 
malignant disease.. Consequently we are not concerned with obvious errors 
of diagnosis, where the history and clinical symptoms lead to a diagnosis of 
ulcer, but where pathological examination clearly proves the condition to be 
simply, solely, and obviously carcinoma. The type of case we are now dealing 
with is that in which the diagnosis of ulcer has been made clinically, and 
remains the diagnosis up to the time of histological examination, when evidence 
of carcinoma is discovered. It is in cases of this class that various writers 
find high percentages of malignant change. A little consideration will show 
that the accuracy of such claims must be doubted on a priori grounds. For 
if 60 to'70 per cent of gastric ulcers are found to be malignant when taken 
at random and examined at one given period—ulcers whose duration may 
spread over as much as twenty or thirty years—then, when it is considered 
that the duration of gastric cancer will be at the outside probably not more 
than three years, it follows as a mathematical necessity, if this percentage 
be correct, that practically every gastric ulcer of long duration must in the 
end become malignant. This is entirely contrary to clinical experience, and 
such a supposition is further refuted by the acknowledged existence and long 
persistence of ulcers without malignant change that are found as causal 
agents in hour-glass stomachs. 


RESULTS IN GASTRIC ULCER CASES. 


With regard to the actual histological findings: in the present series 
of 126 ulcers in which the clinical and naked-eye evidence pointed to simple 
ulcer, the histological diagnosis has confirmed this; in fact, the present 
inquiry, to one out of touch with surgical cases, has been something of a 
revelation of the accuracy of present-day surgical diagnosis. Thus the result 
which has been arrived at in this part of the investigation is that none of this 
considerable series of gastric ulcers shows any malignant change. This is so 
strikingly in opposition to the weighty opinion of the authorities we have 
quoted that it demands detailed examination. The main explanation is 
probably to be found in the histological details to be reviewed immediately ; 
but it must be pointed out that it is possible that some writers would include 
in the series of ulcers we have been referring to cases of carcinoma in which 
the diagnosis has been one of, ‘simple ulcer becoming malignant’, or ‘ulcer, 
(?) carcinoma’. Such cases, where there has been a definite suspicion of malig- 
nancy, we have classed as carcinoma. Had this method of classification not 
been used, and such cases placed in our list of ulcers, the result would 
have been the finding of malignant disease in about 4 per cent. This figure 
is a small one, and obviously not sufficient to account for the discrepancy. 
It must further be pointed out that such a change in classification would 
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also have had the effect of lowering the number of cases of gastric cancer in 
which evidence of pre-existing ulcer has been found (see below). 

It is necessary, when combating the statements of others, to find the 
source of their conclusions if these are held to be erroneous. The gist of the 
matter probably lies largely in the interpretation of small downgrowths of 
epithelium which are not uncommonly found near the edge of a chronic 
ulcer. This opinion is by no means a new one, since it was suggested by 
Ewing* in 1918, and has also been noted by others.5 It seems, however, 
that the matter needs emphasizing. These downgrowths, we believe, are 
only part and parcel of the general distortion of the tissues which takes place 




















Fic. 390.—Epithelial dislocation in a Fic. 391.—Displaced epithelium in a 
healing ulcer, Note the general irregular- healed hour-glass stomach. A, Remaias 
ity of the epithelium, and isolated acini of longitudinal muscle. 8B, Epithelial 
(B) lying amongst and beneath the fibres tubules lying in muscle; C, Peritoneal 
of the muscularis mucose (A) (xX 30.) coat. (xX 30.) 


when healing occurs, and in a large number of chronic ulcers there is evidence 
of healing at one part or another. Some of these epithelial displacements 
(which were found in 82 per cent of the cases in this series) are illustrated in 
the accompanying microphotographs. Fig. 390 (Case 10269, Mr. Hughes) is 
taken at the edge of a healing ulcer, and shows epithelial tubules lying deep 
amongst the fibres of the muscularis mucosze and in close proximity. to, the 
circular muscle. The condition is also well illustrated, in a healed lesion, by 
Fig. 891 (Case 24.79, Mr. Burgess), which represents a completely healed area 
in an hour-glass stomach. Here the musculature is represented by a few 
isolated fibres, and the epithelium is lining a crypt which approaches very 
close to the peritoneal coat. Isolated epithelial tubules are seen scattered 
through the scarred area. It is significant that these appearances are found 
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chiefly in healing areas, and it has been a recurring experience in the present 
work that it is fairly common to find them in scarred portions of the stomach 


the seat of past ulceration, or in 
hour-glass constriction the result of 
ulcer, neither of which conditions is, 
we believe, commonly accused of 
being the source of cancer. The epi- 
thelial tubules shown in the figures 
are obviously out of their normal 
relationship, but these relationships 
have been destroyed by the ulcer- 
ative process, and when healing 
occurs, the epithelium—which re- 
generates readily, whereas the muscle 
does not—tends to dip into the 
crevices on any surface which it is re- 
covering. Sometimes the distortion 
which accompanies healing results in 
the production of epithelium-lined 
clefts of quite considerable size which 
run in unforeseen directions, and it 
may happen that the appearance 
produced in a single section which 














Fie. 392.—Isolated islet of epithelium— 
the tip of a crypt—in a healed hour-glass 
stomach. A, Surface epithelium. (x 12.) 


crosses the tip of one of these is that of an islet of epithelium lying deep in 











Fie. 393.—Proliferating epithelial tubules 
lying amongst the fibres of the muscularis, 


near the edge of an ulcer. (x 270.) 


indicating a functional as well as a proliferative activity—and, in particular, 


the healed area; such an appearance 
is confusing, but serial sections will 
clear up its exact nature. Fig. 392 
(Case 24.79, Mr. Burgess) illustrates 
an example of this occurrence. 
Occasionally appearances. such as 
those we have been describing give 
rise to real difficulty in interpretation. 
In the example illustrated by the next 
case it has not been easy to make up 
one’s mind as to the meaning of the 
epithelial dislocation. The section is 
taken from the edge of a chronic 
lesser-curvature ulcer (Fig. 393, Case 
22.300, Mr. Burgess). A high-power 
photograph shows some gland tubules 
of a rather proliferative type dipping 
and penetrating fairly deeply into the 
subjacent tissue, reaching below the 
level of the muscularis mucosz, which 
is destroyed in this area. The general 
appearance of the tubules, the faet 
that they give the stain for mucin— 
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the condition of the stroma, rich in plasma-cells and in which fibroblasts are 
arranging themselves. in orderly fashion around the termination of the tubules, 
have led to a decision to include this case in the simple-ulcer category. It is 
believed that it represents the active stage of the process which has been 
shown in the finally healed state in Fig. 391. (The after-history of this 
ease shows the patient to be alive and in good health seventeen months after 
operation.) 

It is therefore concluded, upon histological grounds, that in all of the 
present series of cases in which the clinical facts and macroscopic appearances 
have led toa diagnosis of gastric ulcer a simple and innocent type of ulcer 
has been present. Malignant changes have not been found. Further evi- 
dence of an indirect nature has been adduced which is against the likelihood 
of a large proportion of excised ulcers showing malignant changes. 


II. EVIDENCE OF PRE-EXISTING CHRONIC ULCER IN 
GASTRIC CANCERS. 
The second question which has engaged our attention is: What propor- 


tion of undoubted cancers show evidence of an ulcerous origin? This is by 
far the more difficult problem, and, before proceeding directly to the evidence, 





Fic. 394.—Stomach from a case of uremia, showing acute and hemorrhagic erosions. 


it is necessary to survey the features of ulceration of the stomach as seen from 
the view-point of morbid anatomy, and to ask what criteria we can depend 
upon as giving sure evidence of previously existing ulcer. It is with this 
object in view that certain features of gastric ulceration are now. to be 
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considered. For a full and detailed résumé of the histology of gastric ulcer 
the reader may refer to a recent 
and admirable exposition of the 
subject by Stewart, of Leeds.® 




















Fic. 395.—Hemorrhagic erosion. A, Hzemor- 
rhagic eschar; B, Gidematous and infiltrated 


submucosa. (xX 10.) 


CHARACTERISTICS OF 





Fic. 396.—Acute ulcer. A, Submucosa ; 
B, Circular muscle; C, Longitudinal muscle. 


ULCERS. 


The simple ulcer appears under various forms which roughly depend 


upon its age and extent. 





Fie. 397.—Small chronic lesser-curvature ulcer. 
which appears on the anterior wall owing to the opening 
out of the specimen for photographing. 


next stage in severity, and also one which is not often seen in surgical material, 


The earliest example is the hemorrhagic erosion, 


a condition uncommonly 
seen surgically but not 
infrequently met with in 
the post-mortem room. 
Fig. 394 (Case 10556, Dr. 
Ratner) illustrates a series 
of such erosions in the 
stomach of a patient dy- 
ing of uremia. The lesion 
is confined to the mucosa 
(Fig. 395), which is de- 
stroyed and replaced by 
a firm eschar of effused 
blood, and to the _ sub- 
mucosa, which is_ infil- 
trated with leucocytes, 
an acute inflammatory 
reaction probably due to 
an infective origin. The 
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is well illustrated by Fig. 396 (Case 22.260, Mr. Douglas), which shows a 
section of an ulcer removed at oper- 3 
ation from a woman, age 62; the on pe 
patient had a two months’ history of ! Ne | 
gastric trouble, which, taken into 
consideration with her age, suggested 
malignancy. The shortness of the 
history is evidently to be accounted 
for by the acuteness of the ulceration, 
for the specimen shows an excellent 
example of acute ulcer, involving 
mucosa and submucosa only, and 
sparing muscle. 

Chronic ulcers, with which we 
are more especially concerned—since 
it is only in connection with them 
that the question of cancer arises--—— 
may be classed for descriptive pur- 
poses, in order of severity, into: (1) 
Those without much fibrosis or dis- ook ane ec AUR Ga 
tortion ; (2) Those with considerable _aébris in floor of ulcer ; 8, Stomach’ muscula- 
fibrosis and distortion ; and (3) Those ture; C, Fibrous base of ulcer. (x 10.) 
involving other organs. Fig. 397 
(Case 10058, Mr. Garnett Wright) well illustrates the variety which produces 




















Fic. 399.—Lesser-curvature ulcer, causing deformity of the hour-glass type, seen 
from behind. A, Ulcer. 


little alteration in the configuration of the stomach, and Fig. 398, which is 
a section from this same case, shows a portion of the edge of this ulcer 
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under a low power; it is to be noted that although this is only a small ulcer 


the muscular coat is completely destroyed. A 
more chronic type, with distortion, is illustrated 
by Fig. 399 (Case 22.516, Mr. Hey), in which 
the duration of gastric symptoms was eighteen 
months ; here it is possible to note, even with 
the naked eye, the complete destruction of the 
muscular coat. In almost identical. specimens 
from other cases the duration of symptoms has 
been as long as thirty years, exemplifying a 
recurring experience that the length of - history 
is no invariable criterion of the extent of the 
pathological lesion which may be expected. 

In other cases different features are promi- 
nent. There is often a great deal of proliferative 
fibrosis distributed throughout the submucous 
coat. This is seen to a moderate extent in Fig. 
400 (Case 22.484, Mr. Garnett Wright), in the 
case of a partly healed lesser-curvature ulcer. 
The photograph shows the white fibrous scar 
interrupting the muscular coat in the region of 
maximum change, and the oedematous infiltra- 
tion of the submucous coat, mainly on the 
posterior wall in the vicinity of the lesion, in 
which the fibroblastic proliferation is actively 
going on. Fig. 401 (Case 10342, Mr. Morley) 
illustrates an extremely callous ulcer with an 
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Fic. 40U.—Section across the 
stomach to show infiltration of the 
submucosa in the vicinity of an 
ulcer, A, Scar of partly healed 
ulcer ; B, Gidematous and fibrous 
thickening of submucosa, on the 
posterior wall. Note the sentinel 
gland close to the base of the ulcer. 








Fie. 401.—Large lesser-curvature ulcer with chronic perforation and enormous 


production of oedematous scar tissue, both in the submucosa and gastrohepatic omentum. 


Specimen seen from behind, the stomach being opened coronally. 
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extra-gastric pocket and extreme cedematous infiltration of the submucosal 
and extra-gastric tissues; this is entirely innocent. Ulcers are sometimes 





’ Bia. 402.—Lesser-curvature and anterior-wall ulcers 
inastomach. Note the tremendous submucous infiltra- 
tion seen in the posterior wall. A, Lesser-curvature 
chronic ulcer ; B, Anterior-wall subacute ulcer; C, In- 
filtrated posterior wall. 


double and sometimes of a 
spreading type, healing in one 
area and extending serpiginously 
in another. Fig. 402 (Case 22. 
520, Mr. Wrigley) shows two 
ulcers, a deep indurated one 
on the lesser curvature and a 
shallower one on the anterior 
wall. The posterior wall of the 
stomach shows tremendous sub- 
mucous infiltration and fibrosis. 

The more extensive and 
chronic types of ulcer frequently 
involve related organs. Fig. 403 
(Case 9944, J. H. D.) shows a 
large ulcer penetrating the liver 
deeply, and Fig. 404 (Case 22. 
753, J. H. D.) an ulcer penetra- 
ting to the pancreas, whose white 
lobulated structure is seen in its 


floor and may suggest nodules of tumour growth to the unwary; this par- 


ticular ulcer had attained 
close proximity to the 
splenic artery. 

With regard to the 
microscopical appearances 
of chronic ulcer: we usually 
find a sharply-cut breach 
of epithelium bordering a 
crater which is floored with 
some necrotic material; be- 
neath this lies a mass of 
more or less highly organ- 
ized fibrous tissue which 
extends right through the 
coats of the stomach, com- 
pletely interrupting their 
continuity. Fig. 405 (Case 
22 .484, Mr. Garnett Wright) 
illustrates this well. The 
edge of the ulcer is seen 
to the right, and below it 
is the muscular coat, which 
is sharply interrupted by 








Fic. 403.—Large chronic ulcer penetrating the liver. 
Death from hemorrhage. 


a mass of inflammatory fibrous tissue covered by necrotic débris and 


containing thickened blood-vessels. 


We would particularly emphasize the 
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completeness with which the muscular coat is destroyed in chronic ulccr; 
it is a practically constant feature, having been found in 96 per cent of our 





Fic. 404.—Chronic ulcer penetrating to pancreas. 


Nodules of pancreatic tissue 


are seen in its floor. 


cases in which an active chronic ulcer was present, and is a characteristic of 
much value in deciding upon the relationship of a cancer to a _previously- 

















Fie. 405.— Edge of a chronic ulcer. A, 
Epithelium at edge; B, Muscle, terminating 


abruptly in the mass of fibrous tissue to the 
left which forms the base of the ulcer ; C, Nerve 
(x 10.) 


trunks in the scar. 





existing ulcer.. Embedded in the 
fibrous tissue, which maintains the 
continuity of the wall and through 
which perforation will occur if it takes 
place, we find a number of blood- 
vessels. The arteries usually reveal a 
very marked degree of obliterative 
endarteritis, often amounting to prac- 
tically complete closure of the vessel, 
and the veins show a like alteration. 
Fig. 406 (Case 22.654, Mr. Morley) 
presents this extremely well ; and the 
condition is almost always to be found 
in some part or other of the lesion. 
Sometimes a large vessel is throm- 
bosed, as in Fig. 407 (Case 22. 596, 
Mr. Garnett Wright), which illustrates 
such a case, a clot obturating the 
vessel and undergoing organization 
in its deeper parts. This arterial 
obstruction is sometimes very striking, 
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as for example in the case illustrated by Fig. 408 (Case 22.784, Mr. Garnett 
Wright), where an organized thrombus is seen in the main vessel of the lesser 
curvature at this particular point. 
Such obstruction must influence the 
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Fic. 406.—Vessels on the lesser curvature, Fic. 407.—Eroded vessel, plugged by a 
above a chronic ulcer, showing obliterative thrombus, in the base of a chronic ulcer. 
endarteritis. The fibrous tissue of the ulcer (x 10.) 


lies below. (x 12.) 


f chronicity of the lesion and militate against healing. The controlling factor 
r in setting up obliterative endarteritis is not clear, and although a very 
e frequent, it is not an invariable, fea- 
e ture of chronic ulcers. Fig. 409 (Case 
h 22.756, Mr. Jefferson) shows large 
5 patent vessels in the base of an ulcer, 
5 from a case whose history was of six 
a years’ duration, and which, should 
e active extension occur, would be very 
4 liable to cause hemorrhage. It may 
: be noted that in this case there is a 
: general deficiency of fibrous reaction 
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— and the base of the ulcer is much 
e thinned; the patient suffered from 
] severe and almost fatal hematemesis 


: some months before operation. In 
- this figure a lymphatic gland will 
! also be noted, lying in the fibrous 
5 tissue of the lesser omentum close to 
e the floor of the ulcer, and the same 
1 may be seen in other of the illustra- 
I moma, Jt is a wane. arises feature Fic. 408.—Coronary artery of stomach, occu- 
to find such a ‘sentinel gland’ lying pied by an organized thrombus. (x 30.) 
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just above the ulcer if this is of a chronic nature. It appears in many cases 
to be a special development from potential lymphatic cells lying in the 























Fic. 409.—Thin-floored gastric ulcer, with- Fic. 410.—Group of sympathetic ganglion 
out endarteritis of adjacent vessels. Note the cells in the fibrous tissue of a chronic ulcer, 
sentinel gland at the base of the ulcer. There (x 250.) 


is a small clot in one vessel. (x 10.) 


omental areolar tissue. In the base of the ulcer, at some distance from 
the surface, it is common to see some nerve-trunks, often embedded in dense 
fibrous tissue, but generally appearing 
little the worse for it and retaining 
their perineuriam intact. In_ other 
cases one may see, in the depths of 
the fibrous tissue of the ulcer floor, 
isolated or small groups of large, 
angular, vesicular cells (Fig. 410, Case 
22.520, Mr. Wrigley) lying in a loose 
areolar network. These are _persist- 
ing ganglion cells of the sympathetic 
plexuses, which, like the nerves, seem 
to resist extremely well. They may 
be mistaken for cancer cells. 

When an ulcer heals completely, 1 
the scar and loss of continuity in the 
muscle persist. The endarteritis also 
persists in some cases, as is shown by 
Fig. 411 (Case 10065, Mr. Morley), 
which illustrates a healed ulcer with 
a floor of scar tissue and a small, 

Fic. 411.—Healed ulcer, with persisting | almost obliterated, artery in the lesser 
endarteritis of lesser-curvature vessel. A, omentum; the sentinel gland is also 


Muscle remnants ; B, Fibrous tissue ; C, Artery : ase 
showing endarteritis. (x 12.) seen. In some cases this endarteritis 
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seems to resolve, at any rate it is not always found; but it is impossible to 
be sure of the duration of the previous ulcer, and a scar may represent an 
acute and fairly quickly-healing lesion. 


THE EVIDENCE OF PREVIOUS CHRONIC ULCER IN GASTRIC CANCERS. 


Now, from the characters of ulcers, are there any criteria which we can 
adopt that will enable us to detect preceding ulcer in an existing cancer ? 
I think there are three which call for consideration and which are of real use 
in arrivingfat a properly balanced conclusion. The mere presence of an 
ulcer-like crater is, of course, not of the slightest significance. These three 
appearances are: (1) The rresence of endarteritis obliterans or of vessels 





Fic. 412.—Fungating columnar-celled tumour of the lesser curvature. 


containing organized thrombi; (2) The eatstence of extensive fibrosis; (3) 
The extent of muscular destruction. In drawing up this list the most 
important has been placed last. 

1. With regard to endarteritis, which is so constant a feature of ulcers, 
the question arises: Can this be produced by carcinoma? And to this I 
think we must answer, Yes. Fig. 412 (Case 22.519, Mr. Wrigley) illustrates a 
large, fungating, columnar-celled carcinoma of the lesser curvature, in witich 
from other evidence, of a nature to be alluded to immediately, I do not think 
there is much suggestion of pre-existing chronic ulcer. The next illustration 
(Fig. 418) shows that in this case there is marked endarteritis of the lesser- 
curvature arteries, in close proximity to a lymphatic vessel distended by 
malignant growth. In another case, Fig. 414 (Case 10175, Mr. Garnett 
Wright), with only three months’ history of gastric trouble, where the diagnosis 











was of carcinoma and the condition found was one of ulcerating carcinoina, 
with the whole of the ulcerated area deeply infiltrated with tumour cells, 


endarteritis obliterans was found pre- 
sent in a vessel of the submucosa 
just beyond the spreading edge of 
the growth (Fig. 415), the section 
being taken about two inches below 
the lesser curvature, and the tissues 
around showing no suggestion of 
chronic ulceration. The same condi- 
tion is even more strikingly illustrated 
in Fig. 416 (Case 10368, Mr. Morley), 
which is a transverse section of the 
pyloric canal in a case of an encirc- 
ling pyloric carcinoma of eight months’ 
duration. There is no suggestion of 
ulcer, and the musculature of the 
lesser curvature is intact, whilst at 
the same time there is also a complete 
absence of scarring. Nevertheless, the 
smaller lesser-curvature vessels have 
the well-marked obliterative endarter- 
itis seen in the figure, and shown 
under a high power in Fig. 417. 
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Fic. 413.—Endarteritis obliterans in re- 
lationship to gastric cancer. A, Thickened 
arteries; B, Lymphatic injected by tumour 
growth. (x 10.) 





The above are especially well-marked 





Fic. 414.—Ulcerating carcinoma of lesser curvature, from behind. A, Site from which 
section shown in Fig. 4)5 was taken. 


instances, but similar changes are seen to a lesser degree in other specimens, 


and it must therefore be conceded that carcinoma, per se, may give rise to 
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endarteritis. That it always does so is certainly not the case, as is well 
exemplified by Fig. 418 (Case 22.238, Mr. Hughes), four months’ history, 
where there is no evidence of endarteritis in the lesser-curvature vessels, 
although they are involved in the fibrous tissue of a sclerosing carcinoma. 




















Fia. 415.—Obliterative endarteritis in rela- Fie. 416.—Transverse section of pyloric 
tion to tumour extension. Intact epithelium antrum, showing early carcinoma. A, Longi- 
is seen on the left; the tumour is infiltrating tudinal muscle; B, Circular muscle ; C, Masses 
beneath the muscularis mucose, and a vessel, of growth permeating the wall of the stomach ; 
in an advanced condition of obliterative endar- D, Vessel referred to in Fig. 417. (x 4.) 


teritis, is seen in connection with the advancing’ 
growth. (x 30.) 
































Fic. 418.—Lesser-curvature vessels in the 

Fie. 417.—A lesser-curvature artery (D) tissue of a scirrhous type of adenocarcinoma. 

from the previous case. Showing extensive There is no endarteritis obliterans in this case. 
obliterative endarteritis. (x 50.) (x 27.) 
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Consequently, in interpreting this condition, more stress has been laid 
upon its absence, as pleading against the existence of previous ulcer, than its 
presence as giving positive evidence of that condition. 


2. The presence of fibrosis or scarring is an even less trustworthy guide. 
It is constant in ulcer, but it is just as constant in the scirrhous type of carci- 
noma. It is pointed out by some’ that a carcinoma arising in a chronic 
ulcer would tend rather to spread into the soft tissues round about than to 





Fic. 419.—Very early carcinoma of the stomach. The continuity of the mv ‘cle across 
the base of the growth is well seen. The tumour has penetrated the submuc: a and is 
invading between circular muscle bundles. There is as yet practically no ulceration. (x 2.) 


invade the sclerosed fibrous tissue proper to the ulcer. I do not know that 
we can entirely fall in with this suggestion as a basis for the interpretation 
of the distribution of malignant cells in a sclerosed lesion; but hold that it 
can only be agreed that fibrosis in a 
gastric cancer may be interpreted as 
evidence of ulcer when it exists en- 
tirely free from malignant cells, and 
that a scar infiltrated with tumour 
may equally well be the product of 
an ulcer undergoing malignant in- 
vasion, or wholly the result of a 
scirrhous type of tumour growth. 
Which it is, in the absence of other 
evidence, we are not able to say. In 
malignant disease the absence of a 
scar is useful evidence in negativing 
previous ulcer, but its presence is of 
little value by itself in pointing to 
the existence of that condition. * 








3. The third consideration is the 
condition of the muscular wall, and it 
is this, perhaps, which affords the Fic. 420,—Higher-power view of Fig. 419. 
evidence of the greatest reliability.  @ formal mucona 4 bBigers canerab Yar oe 
Chronic ulcer locally destroys the tact circular muscle. (x 12.) 
muscular coat in toto; this is true 
of practically every case. Cancer may or may not do this. The extent to 


which it does depends upon its type, duration, and rate of growth; but 
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where we can trace muscle as a solid band though the entire base of the 
tumour, there, I think, on these grounds alone, we can safely say that the 





Fic. 421.—Encircling pyloric carcinoma. Muscle intact. 


the evidence is wholly 
against there having 
been any preceding ulcer. 
And, further, if we can 
trace it in a more atten- 
uated form, as separated 
strands running between 
the tumour cells, then we 
have evidence which will 
weigh heavily, when con- 
sidered along with the 
other points previously 
discussed, in arriving at 
a conclusion as to the 
presence or absence of 
a pre-existing chronic 
ulcer. 

The case in which 
complete preservation of 
the muscular coat nega- 


tives the possibility of pre-existing ulcer may be illustrated by the following 


specimens. Fig. 419 
(Case 22-:599, Dr. 
Ryrie) shows the con- 
dition in a very early 
carcinoma—the earli- 
est I have yet.seen. 
The tumdur was an 


accidental: finding at — 


a post-mortem in the 
case of a man, age 79, 
dying from the results 
of prostatic hypertro- 
phy and added sepsis. 
A small nddule, about 
the size of a florin, 
was found upon the 
posterior wall midway 
between the cardia 
and the pylorus. On 
section it proved to 
be an early carcinoma, 
just commencing to 
ulcerate, and confined 


almost entirely to the mucosa and submucosa. 
under a higher power in Fig. 420, in which the integrity of the muscle and 





Fig. 422.—Diffuse pyloric carcinoma. Muscle intact. 


The same growth is shown 
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absence of signs of previous chronic ulcer may be noted. The next illustra- 
tion (Fig. 421, Case 22.540, Mr. Douglas) shows a pyloric cancer in which 
the integrity of the muscle is clear to the naked eye, and a third example 
is seen in Fig. 422 {Case 22.747, Mr. Morley). The same condition has also 
been illustrated in Fig. 416 in another connection. 

In all the above examples there is complete muscle preservation, obvious 
to the naked eye and confirmed by microscopical examination. In other 
cases in which this form of evidence is valuable the muscle preservation is 
less complete ; but often where to the naked eye the muscle is extensively 
infiltrated, microscopical examination nevertheless shows the presence of a 
substantial and continuous band of muscle throughout the growth in the 





Fic. 423.—Ulcerating carcinoma of lesser curvature. Superficially simulating ulcer. 
A, Ulcerating growth. 


lesser-curvature area, and other evidence, such as complete absence of cicatri- 
cial fibrosis and of obliterative endarteritis, may go to demonstrate that there 
is no histological suggestion of the previous existence of a chronic ulcer. For 
example, Fig. 423 shows a carcinoma from the post-mortem room (Case 9978, 
J. H. D.) with a superficial resemblance to ulcer. Here, on minute examina- 
tion, the muscle preservation is found to be complete, and other evidence 
suggestive of ulcer is entirely lacking. 


It is on grounds such as these, of which certain well-marked examples 
have been cited, that the conclusions arrived at in this work have been based. 
Up to now we have excluded from consideration certain other cases of carci- 
noma in which from reasons of site the question of an ulcerous origin hardly 














re 
or 


a- 
ce 


d. 
ci- 


lly 











GASTRIC ULCER AND CARCINOMA 685 


arises. These comprise greater-curvature growths which do not involve the 
common ulcer-bearing region at all; a good example of such is seen in Fig. 
424 (Case A.807, Mr. Morley). Although it must be conceded that ulcer 
may occur in any position in the stomach, the coincidence of ulcer and 





Fic. 424,—Carcinoma of the greater curvature, not involving the common ulcer-bearing 
site. The stomach wall, along the lesser curvature, is intact. 


carcinoma upon the greater curvature, at a distance from the pylorus, 
is sufficiently improbable to allow of tumours occupying this site being 
considered as almost certainly ‘primary’, in the sense that they do not arise 
from chronic ulcer. A certain number of such growths occur and must be 
reckoned with in compiling statistics. 


SUMMARY OF CASES OF GASTRIC CARCINOMA. 


The gastric cancers which have come under examination in this investi- 
gation, and whose features will now be briefly summarized, have to some 
extent being selected, and cannot therefore be considered as examples of a 
consecutive series of cases. The surgeons who have contributed the material 
have not sent malignant stomachs to the writer for routine investigation, but, 
consciously and subconsciously, have admittedly contributed their doubtful 
eases, especially those bearing upon the question of this inquiry. It follows, 
therefore, that the present series contains a higher proportion of examples 
in which the question of cancer implanted upon ulcer arises than would a 
consecutive series obtained in the course of everyday practice; hence any 
fig ures which are arrived at as to the frequency of the causal association 
of ulcer with carcinoma will probably be somewhat higher than is actually 
the case when unselected carcinomata are alone considered. The following 
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Group A: ‘Primary’ carcinomata. 
whatever of previous ulcer (Table 1). 
Group B; Cases which present certain appearances that are common to 
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tables briefly summarize the main characteristics of the cases of carcinoma 
investigated. According to the histological findings these are grouped into: 


Cases in which there is no suggestion 


Table I—GROUP A. PRIMARY CARCINOMAT; 





DURATION: 






























































Opn.: carcinoma 


LABORA- | OF 
x | OLINICAL & OPERATIVE | AGE AND : ¢ oe 
rhe SURGES 5 ta ron Porn SITE HISTOLOGICAL DIAGNoss 
CYRARS) | 
9577 ~~ Mr. Rayner — M.30| 4 Diffuse, whole Carcinoma simplex 
| organ 
9725 | Mr. Morley Carcinoma F253; Greater curvature Carcinoma simplex 
extending to lesser (encephaloid) 
. 
| | 
9751 Mr. Rayner — Carcinoma | M. 54 1 Pyloric Carcinoma (scirrhous) 
9812 Mr. Rayner | Clin.: chronic ulcer | F, 41 5 Encircling pyloric | Carcinoma simplex 
| Opn. : carcinoma | antrum (extremely scirrhous) 
9819 Mr. G. Wright | Carcinoma F. 30 tz | Pyloric Carcinoma simplex with 
scirrhous and _ colloid 
| changes 
9953 Mr. G. Wright | Carcinoma _F. 66 #z | Pyloric Adeno-carcinoma (sc 
rhous) 
9978 J. H. D., P. M. | Naked-eye: carci- | M. 60 — | Lesser curvature Carcinoma simplex (scir- 
noma | rhous) 
10319 | Dr.Birkett,P.M.| Naked eye: carei- | M. 47 —- | Pyloric Columnar-celled 
| noma carcinoma 
10320 | Mr. G. Wright | Carcinoma | M. 50 2 | Greater curvature, Adenocarcinoma 
| | near fundus (encephaloid) 
10368 | Mr. Morley | Carcinoma | M. 53 z= | Pyloric Columnar-celled 
| carcinoma 
10383 Mr. Ray Carcinoma eee Lesser curvature | Columnar-celled 
| (scirrhous) 
22.55 Mr. Jefferson Carcinoma /M.42| 4 Lesser curvature | Columnar-celled 
carcinoma 
22.238 Mr. Hughes Clin.: carcinoma | M. 67 ts Lesser curvature Adenocarcinoma 
Opn. : chronic 
ulcer ? malignant | 
= 
| 22.439 Mr. Hey Carcinoma | F. 51 7 | Encircling pre- Columnar-celled becol- 
. pyloric ing colloid 2 
22.540 Mr. Douglas Clin. : ? ulcer | M. 82 32 Ditto Carcinoma simplex 
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both carcinoma and ulcer, but in which the sum of the evidence points to 
these being produced by the tumour (Table IJ). 

Group C: Cases in which the histological appearances cannot be dis- 
tinguished from those which might result from carcinoma implanted on 


pre-existing ulcer. 


with NO SUGGESTION OF PREVIOUS ULCER 





HISTOLOGICAL DETAILS 
pee 





cr 


OONDITION OF 
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PRESENCE OF LOCALIZED AREAS | 
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ary. REMARKS 
PRESENCE OF 
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ENDARTERITIS OBLITERANS) 







































































Intact Absent Absent Linitis plastica type of growth. 
Slight infiltration on Absent on lesser curva- Absent on lesser On the greater curvature, the muscle 
lesser curvature ture curvature is infiltrated and destroyed and 
endarteritis is present in a submu- 
cosal vessel. 
Intact Absent Absent | — 
Intact Absent Absent Limited linitis plastica type. 
Intact Absent Absent — 
Permeated but pre- Absent Present in vessels of — 
served both curvatures 
se Sens 
Infiltrated but pre- | Absent Slight, in malignant | Fig. 423. No endarteritis in the 
served areas only | larger vessels of the lesser curvature. 
Permeated but intact | Absent Traces | _ 
Intact Absent Absent | — 
Intact Absent Very marked (figs. | = 
416, 417) | 
Interrupted and des- Fibrous tissue permeat- Absent | A recurrent growth at the site of one 
troyed ed with carcinoma | previously excised: of interest as 
replacing destroyed showing features which might have 
muscle been attributed to the presence of 
chronic ulceration. 
Undergoing malig- Fibrosis where tumour Absent _— 
hant destruction has destroyed muscle 
Intiltrated but not in- Absent Absent -- 
terrupted 
Intact Absent Absent Spread is mainly submucous, 
ee. 
Intact Absent Absent 


See Fig. 421. 
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Table I.—GROUE 
: | | DURATION | | 
ARORA | Sites OF 
\OLINICAL AND OPERATIVE) AGR AND ts q 
= SURGEON | DIAGNOSIS ee —— SITE | HISTOLOGICAL Dragos 
| | (YEARS) 
22.599 Dr. Ryrie, P.M. — i'M.79| — Post. wall near Columnar-celled 
lesser curvature carcinoma 
22.704 | J. H. D., P.M. Naked eye: carci- M. 42 — Greater curvature, Columnar-celled 
| noma prepyloric ' carcinoma 
22.747 , Mr. Morley Carcinoma F. 34 10 Encircling pyloric Carcinoma simplex 
antrum 
A. 807. Mr. Morley | Carcinoma M. 55 1 Greater curvature | Columnar-celled 
| | carcinoma 
Table I1—-GROUP B.* CASES PRESENT! 
9767 | Mr. Morley Carcinoma | M. 65 ve Pyloric Carcinoma simplex 
(scirrhous) 
10029 | Mr. Morley Carcinoma | M. 55 £; | Pyloric Adenocarcinoma 
(scirrhous) 
10034 | Mr. G. Wright Carcinoma | M. 58 vs Pyloric antrum, Carcinoma simplex 
lesser curvature (scirrhous) 
10128 | Mr. Hey Carcinoma M. 52 vz | Lesser curvature Adenocarcinoma 
(scirrhous) 
10175 | Mr. G. Wright Carcinoma M. 55 y= | Lesser curvature | Carcinoma simplex 
22.21 | Mr. Morley Clin.: pyloric stric-| M. 51 25; | Pyloric encircling | Columnar-celled 
ture | | 
Opn.: carcinoma | | 
22.519 Mr. Wrigley Carcinoma F. 59 — | Lesser curvature, | Columnar-celled 
| high up 
22.602 Mr. Jefferson Clin.: gall-stones | F. 44 — Anterior wall near Carcinoma simplex 


Opn.: Gastric ul- 

cer with unusual 
features ; malig- 
nant disease sus- 
pected 


greater curvature 


unusual type 





22.727 Dr. Birkett, 
P.M. 


| 


* It is to be noted that in these cases a considerable degree of muscular disintegration has been found, and, in additio: fibro 
he malignant growth, which in the above series was usually of a scirrhous nature, producing abundant 
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emia REMARES 
vie | PRESENCE OF LOCALIZED | PRESENCE OF 

coxpInIoN OF MUSCULAR COAT = |“ -ARRa OF SCAR TISSUE /ENDARTERITIS OBLITERANS 

Intact Absent Absent See Fig. 419. 

}asser curvature intact — Absent Absent | Muscle of greater curvature 
undergoing malignant disin- 
tegration. 

Intact Absent Absent | See Fig. 422. Exploration for 
| ulcer two years previously 
showed no lesion. 
Destroyed by invasion on Fibrosis in malignant Absent See Fig. 424. 
greater curvature area 





PEARANCES COMMON TO CARCINOMA AND ULCER. 











(ompletely replaced by mas- Only with advanced Absent —— 

sive epithelial growth malignant infiltration went 

Undergoing rapid malignant Ditto | Present in scirrhous -- 

destruction and immediate area 

fibrosis 

Infltrated but incompletely Present - Absent There appears to be a small 
destroyed , completely healed scar in the 


vicinity of the tumour but 
not involved in it. 





Ixtensively infiltrated and Following muscular Present in scirrhous — 











undergoing destruction, but disintegration areas 
lagely persisting 
Partial destruction but no | Fibrosis only in malig- Present A rather advanced growth. 
interruption nant area | | See Figs. 414 and 415. 
hfltrated, but portions pre- | Absent | Present with intact — 
sent through base of growth | | muscle, in invaded 

areas 
Ixtensively destroyed by Absent Present in invaded See Fig. 412. A rather ad- 
gowth, but fibres traceable 5s areas vanced fungating growth. 


aross base of tumour 





lniltrated but, not interrupted Absent Absent — 


~~ 


literrapted only over a small Only in malignant Shown, with early Rather advanced. 





trea by malignant growth zone malignant inva- 
sion, in a_ few 
2 vessels | eri a 








pete fibrous proliferation. Careful examination of the whole area leads to the conclusion that these are both to be considered the 
oily in the stomach, but also in secondarily invaded glands. 
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Thus as a result of examining the 33 cases of carcinoma in which the 
lesions were sufficiently early to afford results capable of interpretation for 
the purpose of this inquiry, in 19 no evidence was found which was in any 
way suggestive of pre-existing ulceration, and in 9 the weight of the evidence 
was against any causal association of chronic ulcer with carcinoma. 


GROUP C. 


There remain five cases in which, on histological grounds alone, the 
appearances might be interpreted as indicating the supervention of malig- 
nant disease on chronic ulcer. These cases will now be briefly described. 


1.—Case 9970, Mr. Morley. Male, age 33. The history was of five years’ 
gastric pain, periodic in the earlier stages but daily for twelve months prior 
to operation. X-ray and 
clinical diagnoses were of 
simple ulcer, and the oper- 
ative diagnosis concurred 
with these opinions, al- 
though the surgeon was 
in some doubt as to the 
entire innocence of the 
condition. The specimen 
removed by gastrectomy 
was considered by the 
writer to be _ probably 
malignant, although in 
many features suggesting 
simple ulcer. On section 
it was found to be a sim- 
plex carcinoma of a very 
scirrhous type, widely in- 
< vading, and with complete 
= : destruction of the muscu- 


lar coat over a small area 

Fic. 425.—Malignant ulcer of lesser curvature. A, Area of and replacement there by 
recognizable malignant change (see Fig. 427); B, Sentinel gland * : % 
(see Fig. 426); C, Duodenal mucosa. (x 2.) wisn tussue, which, how 
ever, was infiltrated with 


scattered tumour cells. 
There was also a large amount of fibrosis, associated with scirrhous carcinoma, in 
the gastrohepatic omentum, and a well-developed band of fibrosis in the sub- 
mucosa, also riddled with tumour cells. The features of this case were then those 
of a widely disseminated and extremely scirrhous form of growth, associated with 
ulceration and promoting a great deal of cicatricial contraction. 
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2.—Case 10,093, Mr. Morley. Female, age 33. History of pain after food for 
six months. A diagnosis of carcinoma of the pyloric region was made and gastrec- 
tomy was performed. The specimen was one of a lesser-curvature growth producing 
annular stricture of the stomach at the pylorus ; its gross anatomy closely resembled 
that of ulcer. Fig. 425 is a section from the lesser curvature in the coronal plane, 
and well exemplifies the appearances under a very low magnification. The muscular 
coat is completely interrupted over a distance of almost an inch, and the interval 
is filled by fibrous cicatricial tissue, ulcerated on the surface, in the midst of which 
are some large vessels containing organized thrombi. On casual inspection the section 
seems innocent ; but closer examination reveals a small secondary nodule of epithe- 
lium in the peripheral sinus of a small ‘sentinel’ gland (Fig. 426) and a definitely 
malignant area close. to the duodenal mucosa at the edge of the ulcerated zone 




















GASTRIC ULCER AND CARCINOMA 691 


(Fig. 427). The malignant cells cannot be traced throughout the whole of the fibrosed 
area, many considerable tracts of inflammatory granulation tissue appearing devoid 

















Fic. 426.—Sentinel gland shown in Fig. Fic... 427.—High-power view of area A, 
425. A, Small nodule of epthelium invading Fig. 425; a definitely malignant area at the 
peripheral sinus of gland. (x 30.) edge of the ulcerated zone. (xX 270.) 


of them. There is extensive involvement of the adjacent lesser-curvature glands, and 
in these the extreme degree of fibrous reaction occasioned by the tumour is also 


nN y > 





- 428—Malignant gastric ulcer. Case 10167. 
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very noticeable, it being impossible to detect malignant cells in some of the more 
advanced portions of the growth. The type of tumour is very variable, in a few 
areas being typically columnar-celled and in others purely simplex in character, 
Here again is a malignant growth, scirrhous in character, accompanied by features 
which seen by themselves would bear the stamp of simple ulceration. 


B 





Fic. 429.—Coronal section from Fig. 428. Note the great resemblance to simple chronic 
ulcer. A, Duodenal mucosa; 8, Fibrous scar permeated by carcinoma. (x 2.) 


8.—Case 10167, Mr. Burgess., Male, age 39. History of gastric symptoms of 
about twenty years’ duration, more severe latterly and accompanied by almost 
constant pain. Diagnosis prior to operation: gastric ulcer. Diagnosis at opera- 
tion: chronic gastric ulcer with possible malignant change supervening. The lesion 
here (Fig. 428) is that of an apparently 
chronic ulcer of the lesser curvature, 
close to the pylorus ; its thickened rolled 
edge remotely suggested malignancy. A 
large section through the lesser curva- 
ture in the coronal plane is shown in 
Fig. 429. From this, and from the 
naked-eye specimen, it will be seen how 
closely the condition resembles the ana- 
tomical features of ulcer. The muscular 
coat is completely interrupted and _ re- 
placed by a fibrous cicatrix, which is, 
however, extensively infiltrated by can- 
cer cells where ulceration is taking place, 
but is more purely fibrotic in its deeper 
parts. The vessels show a moderate 
amount of endarteritis. The growth is 
mainly adenocarcinoma in type and is 
of the scirrhus variety. A small gland 
from the base of the lesion is invaded, 
the same type of scirrhous adeno- 
carcinoma being reproduced (Fig. 430). 
Here the findings are those which might 

















Fic. 430.—Gland from the same case as 
Figs. 428 and 429. To show malignant invasion, : . . 
and extremely scirrhous nature of the growth. result from malignant change in a chronic 


(x 270.) ulcer. 


4.—Case 10440, Mr. Garnett Wright. Male, age 43. History of gastric 
symptoms of twelve months’ duration. Pre-operative diagnosis: duodenal ulcer. 
Diagnosis at operation: callous duodenal ulcer, suspicious of carcinoma. When 
the specimen, removed by gastrectomy, was opened, it appeared to be an annular 
carcinoma of the pylorus. Sections along the lesser curvature show the muscular 
coat well preserved, though undergoing penetration by the tumour, which is 4 
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carcinoma simplex of a moderately scirrhous type. A section through the posterior 
wall of the pyloric canal, in the horizontal plane, shows complete interruption of the 
muscular coat for a very short distance and replacement by a fibrous scar (Fig. 
431), which, however, is extensively infiltrated with growth. There is thrombosis 
and organization in one vessel of the submucosa. Sections taken from the lesser 

















Fic. 431.—Horizontal section through the Fic. 432.—Subpyloric gland from Case 10440 
posterior wall of the pylorus, Case 10440. A, (Fig. 431). To show scirrhous nature of the 
Fibrous scar containing disseminated foci of growth. The area seen is mainly fibrous, but 
malignant cells, not evident at this magnifica- malignant cells are present, especially in the 
tion; 6B, Duodenal musculature. (x 10.) lower portion. (x 260 


curvature in the coronal plane show well-preserved muscular coats undergoing 
destruction by tumour cells, but free from fibrous scarring, and the lesser-curvature 
vessels are not the seat of any endarteritis. The subpyloric glands are involved and 
the general scirrhous character of the growth is reproduced therein (Fig. 432). 
In this case the widespread evidence of 
growth in the ulcerated area and the 
distribution of the latter are such as to 
militate against the suggestion of pre- 
existing ulcer, and this case might with 
justice be placed in Group B (Tabie II). 


5.—Case 22.655, Mr. Garnett 
Wright. Female, age 53. History of 
pain and vomiting after meals of four 
months’ duration. Pre-operative diag- 
nosis: gastric or colonic carcinoma. 
Diagnosis at operation: early gastric 
carcinoma. The specimen removed at 
operation shows an elongated, serpi- 
ginous, cleft-like ulcer on the lesser 
curvature with whitish, raised, infil q,,,"%422—Saddle block, of oor curvature, 
trated edges. Saddle-blocks taken from and diffusely infiltrated with cancer cells, but a 
end to end of the lesion show the band of sclerosed fibrous tissue (A), in the sub- 
presence of an adenocarcinoma of a _™ucosa of the posterior wall, suggests a pre- 
: ‘ y viously existing ulcer. (xX 2.) 
scirrhous type, with the mucosa intact 
over the greater part of the infiltrated 
area, and active ulceration only present in a limited zone at the proximal end. The 
adjacent areas show intact stomach wall with some malignant infiltration of 
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submucosal and subperitoneal coats. Where ulceration has occurred the muscic is 
destroyed and a fibrous cicatrix is present, diffusely infiltrated with carcinoma cells 
(Fig. 433). A striking feature, however, is the presence of a sclerous area of well- 
developed fibrous tissue in the submucosa on the posterior wall—a site very prone 
to be affected in the same way in simple ulcer. Over large tracts this tissue appears 
to be devoid of malignant cells; but it is very difficult to be certain upon this 
point, as these cells often become extremely atypical in areas of dense fibrosis. 
This case therefore presents features which may be ascribed to pre-existing simple 
ulceration. 


CONCLUSIONS ON THE GASTRIC CARCINOMATA. 


It is now time to survey the findings which have been presented in 
connection with this series of cases. In a total of 164 stomachs submitted 
to examination, 33 cancers have been met with, out of which the hypothesis 
of an origin in pre-existing ulcer has been immediately rejected in a group 
of 19. In cases, such as the majority of these, in which the tumour tends to 
spread in the submucosa, the other structures are left free, and an opinion 
is easily arrived at. Where muscle is invaded and destroyed by a growth 
naturally of a scirrhous type, the matter becomes one of much greater and 
often extreme difficulty, except in the very early stages of the process, which 
unfortunately are not often seen. In a second, smaller, group of 9 cases 
(Group B), this second condition has been the prevailing one, and here the 
hypothesis has only been rejected after a close and tedious investigation. 
Excluding these two groups, only 5 cases remain which have survived the 
scrutiny to which they have been subjected, and in these 5 it does not seem 
possible to say, on purely histological grounds, whether or not ulcer has pre- 
ceded cancer, although in one case (No. 4) the tendency of the evidence is 
against such a view. It-must be noted that in all these cases the carcinoma 
is invariably of a scirrhous type, tending naturally to produce those very 
alterations which have been taken as evidence of ulcer. This is particularly 
striking when we look at the distribution of the different types of tumour in 
Groups A, B, and C. 








GROUP A GROUP B GROUP C 





Adenocarci- Adenocarci- Adenocarci- 
Columnar- noma and Columnar- noma and Columnar- noma and 
celled Carcinoma celled Carcinoma celled Carcinoma . 
Simplex Simplex Simplex 





Number 
in group } 11 




















That is to say, the proportion of adenocarcinoma and carcinoma simplex, 
which are as a rule the more sclerous of the types of cancer occurring in the 
stomach, rises as we proceed from the series in which there is no evidence 
of previous ulcer, to reach a maximum in the series in which there is evidence 
which may be interpreted in this way. Put somewhat differently, it may 
be said that it is chiefly in carcinomata of the scirrhous varieties that the 
question arises. We are thus forced towards the conclusion that, if we base 
our deductions upon histological data alone, the most that we can say of a 
certain small proportion of cases of gastric cancer is that appearances are 
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found which may point to the foundation of the growth upon a pre-existing 
chronic ulcer, but that we cannot, in the majority of such cases, exclude the 
possibility that these appearances are produced by the sclerosing character of 
the growth itself. Hence histological evidence fails at this point. Clinical 
evidence, which up to now has been purposely excluded, must, however, be 
taken into consideration, and may in certain cases supply sufficient additional 
information to decide the issue. Turning to the five cases of this sort which 
we have just described, we find that the duration of the gastric symptoms is 
given as follows: (1) Case 9970, five years; (2) Case 10093, six months ; 
(3) Case 10167, twenty years; (4) Case 10440, twelve months; (5) Case 
22.655, four months. 

The long history, so characteristic of gastric ulcer and especially likely 
to be found in an ulcer which has become carcinomatous, is only present in 
two of these cases, so that it may be fairly concluded that it is only in these 
two cases—out of a total of 33 cases of gastric cancer—that the whole weight 
of the evidence, clinical and his- 
tological, points to a direct and 
causal connection between the 
two conditions. 

These conclusions are so flat- 
ly contradictory of many that 
have previously been referred to 
that it is desirable to say a word 
or two in explanation of the 
difference between our findings 
and those of American workers 
in particular. This appears, from 
a perusal of many of the cases 
put forward by others, to turn 
very largely upon the interpre- 
tation of the conditions present. 
In many of the cases quoted by Fic. 434.—Malignant recurrence in the stomach 
those who find signs of chronic wall, ulcerating. 
ulcer in the highest percentages 
of stomach cancers, it appears from the available evidence that. such ulcera- 
tion is the result of malignant disease and has not preceded it. Certain it is 
that in many of the published illustrations which purport to show evidence 
of the ulcerous origin of gastric cancers the appearances portrayed appear to 
us to support an entirely opposite view.2 In many cases the naked-eye 
appearance of the specimen might suggest, to the not-too-critical observer, 
chronic ulcer undergoing malignant change, since most gastric cancers ulcerate. 
This hasty conclusion would, however, be quite unwarranted, and we hardly 
suggest such errors as a serious pitfall. The ulcerating carcinoma shown in 
Fig. 434 (Case 10388, Mr. Howson Ray) depicts appearances of this sort. 
Here, however, it is definitely known that the tumour could have no imme- 
diate connection with chronic ulcer, since it is a local recurrence in the 
stomach wall after previous operation. 

It is also clear from perusal of the literature that the opinion that ulcer 
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has preceded malignant disease is frequently adhered to on histological 
grounds in the face of clinical evidence pointing in the opposite direction, a 
practice which, with Nielsen,” we consider hardly admissible. It cannot be 
sufficiently emphasized that in so difficult a problem as this every scrap of 
available evidence needs to be reviewed before a final decision is made. 


CERTAIN OTHER CONSIDERATIONS. 


The conclusion of this inquiry is that gastric ulcers, coming to operation 
as such, prove on removal to be simple in nature almost invariably, and 
that gastric carcinomata, as far as can be judged by histological evidence, are 
in a large majority of cases malignant from their inception. This is not a 
denial of the possibility of malignant change supervening in a chronic gastric 
ulcer ; it is a conservative view of the frequency of this event. Experimental 
work in a variety of fields has clearly shown the tendency for a supervention 
of malignant disease in sites of constant irritation of a certain grade. Malig- 
nancy may supervene in a chronic ulcer of any type, but apart from the 
continued applications of certain known irritants it is not a common event. 
It may even be conceded that a gastric ulcer, by virtue of its chronicity and 
constant exposure to the gastric juice, is more likely to be prone to malignant 
change than a simple ulcer in another situation. This is conceded, but it 
does not affect the conclusion that this change is not a common one. It 
may and does take place; but it is not the normal fate of a gastric ulcer to 
become malignant; neither is it usual for a gastric cancer to originate in a 
chronic ulcer. 

In the present paper the matter has been treated purely as a histological 
inquiry, since it is upon histological grounds that the statements we have 
found it necessary to combat have been based, and such supplementary 
evidence as is afforded by other data has been omitted from consideration. 
This may now be briefly surveyed, and it will be found that its weight goes 
almost wholly to support the view we have just defined. The nature of this 
additional evidence is as follows :— 

1. Site——Gastric ulcers are most common upon the lesser curvature at 
about 2 to 3 inches from the pyloric ring. Stewart (loc. cit.), has investigated 
the matter very fully and gives the following distribution: Lesser-curvature 
region, 73 per cent; pyloric ring, 4 per cent; prepyloric inch, 13-5 per cent ; 
rest of anterior wall, 2-5 per cent ; rest of posterior wall, 7 per cent. Gastric 
carcinomata occur most frequently closer to the pylorus. They may occur 
in the ulcer site; but this is not their commonest position, as it should be 
if those who support the contention of a frequent malignant change in chronic 
ulcer are correct. If this contention is still to be maintained, it must be 
modified to concede a special liability to malignant change in ulcers close to 
the pylorus. In this connection there may also be recalled the often-quoted 
fact of the immunity of the duodenum, where ulcer is common, to carcinoma. 

2. Duration.—The history of gastric ulcer is long; that of carcinoma 
is short. This diagnostic fact, so much emphasized by past generations, 
e.g., Brinton, Osler, etc., seems almost ignored by some of the modern school. 
There are certain figures in our series which bear upon this point. The 
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average length of the history in the 108 cases of chronic ulcer, proved histo- 
logically, in which this information was available, was ten years and four 
months, whereas the average length of history in the 28 similarly proved 
eases of carcinoma was only two years and three months. This last figure 
is unduly high on account of the presence of a single case giving a history of 
twenty years’ duration, which disproportionately affects a small series such 
as this. The distribution of the cases, for different durations of clinical 
symptoms, is shown in the following table :— 


LENGTH OF History. 














¥ , 1 YEAR 1-5 5-10 10-15 15-20 OVER 
CONDITION AND UNDER| YEARS Years | YEARS YEARS TWENTY TOTAL 
| | 
Gastric ulcer 6 30 28 | 16 18 10 108 
| 
Gastric carcinoma 21 2 4 | 0 | 1 0 28 
| 

















It is thus seen that whilst a long history is the rule in gastric ulcer, its absence 
is the rule in gastric cancer, but that there are occasional exceptions to this 
generalization. Although the length of the history is probably the most 
valuable single symptom in the differential diagnosis between the two condi- 
tions, there are undeniably certain cases of cancer in which the history is of 
a long duration. The five cases in this series in which a history of gastric 
symptoms has been present for more than three years are :— 





1 
| 





CASE NUMBER | GROUP LENGTH OF HISTORY 
9812 A 5 years 
9970 | C 5 .s 

10167 & ore 
22.439 A yf a 
22.747 A 10 ue 





Two of these are furnished by the combination of ulcer and carcinoma ; but 
there are others, viz., Cases 9812, 22.489, and 22.747, in which there is no 
histological suggestion of such an association. 

It is very questionable if these long histories can represent the duration 
of the actual malignant condition, and their explanation is a matter for 
conjecture. A particularly good example of an instance of this kind is 
furnished by Case 22.747, Group A, in which the stomach was explored after 
eight years of gastric symptoms in the expectation of finding an ulcer. No 
lesion of any kind was found at that time, but the same patient was again 
operated upon two years later and an extensive gastric carcinoma was 
discovered and removed. Death took place from recurrence, six months 
later. It is well known how potent a factor chronic irritation is in the 
genesis of carcinoma, and it may be that in these cases, where there is a long 
history of dyspepsia but in which no evidence of ulcer is discoverable, an 
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obscure chronie gastric irritation, insufficient to cause gross breach of the 
mucosa, is an active factor in their production. 

3. Age Distribution.—The average age of our cases of ulcer and carci- 
noma at the time of operation is 44 and 49 respectively. When the duration 
of the symptoms in the two conditions is taken into account, the average ages 
of onset are found to be more widely separated, being 33 and 45 respectively. 

The incidence of the two conditions in the various age-groups in our 
cases is as follows :— 





CHRONIC SIMPLE ULCERS (105). 





AGES 10-20 21-30 31-40 41-50 51-60 61-70 71-80 








Cases in each | 
decade oh 14 31 35 ‘ 19 6 0 | 0 

















Gastric CANCERS (28). 
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Cases in each | 
decade ‘ | 
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4. Statistical Information.—However informative histological and clinical 
evidence may be, the final appeal as to the definiteness and degree of associa- 
tion between the two conditions must be statistical. If the requisite figures 
were available, and we could know and compare the incidence of carcinoma 
in those who have ulcer with the incidence of carcinoma in those who have 
not—or, what would be practically the same thing, in the general population— 
then we should know what the association is and have an exact measure of 
its degree. No such figures being available, it is nevertheless distinctly 
helpful to ask what is the after-history of surgically observed cases of chronic 
gastric ulcer in which the ulcer is not removed. How many of these develop 
carcinoma ? For many years the most popular operative procedure in such 
cases was gastro-enterostomy, and it is interesting to inquire what percentage 
of the persons subjected to this operation for the relief of gastric ulcer subse- 
quently developed carcinoma. Obviously not a large number, since as late 
as 1914 surgeons of high repute were writing that “ gastrojejunostomy alone 
is curative in the majority of cases”’.1! The matter has, however, been 
exactly investigated by Balfour,1* who has published two most valuable 
papers on the expectation of life in persons operated upon for gastric ulcer, 
from figures compiled from the records of. the Mayo Clinic under the egis 
of the Actuarial Society of America; his accuracy for statistical purposes 
is therefore not likely to be called in question. The chief fact which 
emerged from the investigation of 2323 cases which were operated upon 
between 1906 and 1915, and observed over an average period of 3-6 years, 
was that the expectation of life in a person who had undergone an operation 
for gastric ulcer was, for the first five years following operation, several times 
worse than that of a normal person or a person who had been operated upon 
for the closely allied condition of duodenal ulcer, other things being equal. 
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Actually about 17 per cent of the cases which had recovered from operation 
died within this period of 3-6 years. There was, therefore, some factor 
present in a.number of these gastric ulcer cases which prejudiced their lives. 
In a subsequent investigation to ascertain the nature of this,!* 1280 patients 
were followed up, and in a period of fifteen years 195 deaths after recovery 
from operation were found. The cause of death in the majority of these was 
ascertained, and 75 were found to have died from cancer. Dr. Balfour 
concluded therefore that “‘ the most important single factor influencing the 
life expectancy of patients operated on for gastric ulcer is gastric cancer ”’. 
Surveying the published statistics of operations at the Mayo Clinic, we find 
that over the greater portion of the period covered by these investigations 
excision of the ulcer was practised in only about a third of the total cases 
operated upon,!* so that in the majority the lesion was left in situ. It is 
therefore evident that the diagnosis of ‘gastric ulcer’ was usually unsubstan- 
tiated by pathological examination, and that a certain number of these cases 
may have been carcinomatous ab initio. Dr. Balfour himself states that in 
many of the cases in which the lesion was not removed malignancy was 
suspected at operation, and that it would have been more proper to classify 
them as gastric cancers than as ulcers. When examples of this kind 
are excluded from his figures, he finally concludes that the death-rate in 
operated cases of gastric ulcer is only something under twice that of the 
normal population of similar age and sex groups. 

Even if we take an extreme position and include all these suspicious 
and unexamined cases in the category of gastric ulcers, the total death-rate 
from carcinoma in the series detailed in this paper is still under 6 per cent of 
the total number of cases operated upon. This is a very different figure 
from the 50 to 70 per cent who should have succumbed in the absence 
of radical operation were the contention correct of those who maintain that 
this percentage of chronic ulcers show early malignant changes. The 
deductions, therefore, which may be arrived at from these very instructive 
and important observations go to substantiate the conclusions which we 
have already put forward in the other parts of this paper. 


The writer wishes again to express his indebtedness to those who have 
contributed their material towards this research, as well as to the Manchester 
Pathological Society and the members of the special sub-committee for the 
assistance they have afforded him, and especially to Mr. John Morley and 
Mr. Garnett Wright, who have, moreover, defrayed the cost of the examina- 
tion of a considerable number of their specimens. 
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THE SURGICAL TREATMENT OF CARDIOSPASM. 
By A. J. WALTON, Lonpon. 


GENERAL CONSIDERATIONS. 


THE most unsatisfactory chapter in the surgery of to-day is that of the 
treatment of cesophageal obstruction. The grave discomfort of being unable 
to swallow, the frequency with which the obstruction is due to carcinoma, 
the inaccessibility of the- esophagus, and the consequent unsatisfactory results 
of surgical treatment, make this the most dreaded of all diseases. Fortunately 
there is quite a definite proportion of cases where the obstruction is not due 
to carcinoma and can be completely cured if recognized. Since, however. 
these cases also are fatal if overlooked, it becomes of extreme importance to 
racognize and to treat them as early as possible. 

The most important of these non-malignant obstructions is that curious 
condition most often described as cardiospasm. It has also been known as 
idiopathic dilatation of the cesophagus, achalasia of the cardia, hiatal cesopha- 
gismus, and cesophagectasia. This lesion, which appears to have been first 
described by Ziemssen and Zenker in 1874, has excited much interest since 
attention was more fully directed to it by Mikulicz in 1881. In the many 
accounts, often of few or isolated cases, which have since followed there is 
no doubt that a considerable number of different lesions have been described. 

It is thus essential that some clear definition of the condition should 
be given ; all the cases would be included under the following: “‘ A condition 
of dilatation and hypertrophy of the cesophagus where, on post-mortem 
examination, no obstruction can be found distal to the dilatation.” This 
will exclude all cases of hysterical spasm in young men and women: these 
do not show any hypertrophy and dilatation, and yet it is evident from 
the literature that they are often confused with cardiospasm, which is a 
disease more commonly of middle or advanced age. 

The hypertrophy and dilatation which is not infrequently seen with carci- 
noma or other obstruction of the lower end of the cesophagus clearly does not 
come into this category, but it is not so generally realized that obstruction 
at the pylorus may also be associated with dilatation of the cesophagus. Cases 
have, for instance, been reported by Ehlers!° where there was enormous hyper- 
trophy of the cesophagus with congenital pyloric obstruction, and by Pritchard 
and Hillier*? where there was a similar pyloric lesion and also constriction at 
the ileoceecal valve. It is very possible that in both these cases the cesophageal 
lesion was secondary to the pyloric obstruction, for Hutchison?? demonstrated 
that with congenital pyloric stenosis the hypertrophy and dilatation not 
uncommonly extended to the cesophagus. This is clearly shown by an investi- 
gation of post-mortem specimens. The records of the London Hospital post- 
mortems have been carefully investigated for me by Mr. Hamilton Bailey, 
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who found that six of the cases of congenital pyloric stenosis showed marked 
dilatation and hypertrophy of the lower half or third of the cesophagus. 
Mutch” has stated that in one-tenth of all the cases there is coincident disease 
of a gross nature, such as carcinoma or chronic ulceration, in the stomach. 
This is clearly due to a confusion of several different conditions ; with true 
cardiospasm there is never any demonstrable lesion in the stomach, but with 
a large growth in the body of the stomach or at the pylorus there may be 
secondary dilatation similar to that found with congenital pyloric stenosis. 
In the London Hospital post-mortem statistics there is a large number of 
such cases. The same is also true with stenosing ulcers of the pylorus. 
Occasionally symptoms of cesophageal obstruction are found with pyloric 
lesions where the obstruction is apparently due to spasm. Barton and Dent! 
have described such a case where the X rays showed a check at the cardia. 
At operation a pyloric ulcer was alone found, and gastro-enterostomy led to 
a complete cure of the cesophageal condition. In such cases the characteristic 
hypertrophy and dilatation of the cesophagus is absent. 

The true condition is characterized by a greatly dilated and hypertrophied 
cesophagus with no evident post-mortem obstruction. The pathological 
changes as seen in the advanced stages (which are those generally found after 
death) are well shown in the series of illustrations of cases reported by Moore.*8 
In these and other reported cases the lumen of the cesophagus commences to 
be increased just beyond its origin at the cricoid cartilage. From here down- 
wards the dilatation, as a rule, steadily increases until a point midway between 
the cricoid and diaphragm is reached. The extent, and even the distribution 
of the dilatation, is variable, and is probably always associated with lengthening 
of the cesophagus. Brown Kelly® states that lengthening is always present. 
It is important to remember this fact, for during the passage of a bougie it 
may be thought that the instrument has entered the stomach when it is still 
within the elongated cesophagus. 

Owing to varying combinations of the lengthening and dilatation, different 
varieties are described. Mikulicz laid special stress upon a flask- or pear-like 
form of dilatation in which the lower third or two-thirds of the oesophagus 
was chiefly at fault, and might show so much dilatation that it was even 
capable of holding two pints. In this case the narrower end is always upwards 
and the dilated portion bulges over the upper surface of the diaphragm. The 
opening through the diaphragm is always somewhat raised, the dilated portion 
forming a kind of suleus around it. Such a variety is well shown in figure 8 
of Moore’s series (Fig. 435—this illustration, together with Figs. 436 and 437, 
are reproduced from Dr. Irwin Moore’s series by his kind permission). With 
such a flask-like form the greatest dilatation is usually reached, and the 
circumference of the most dilated portion may be anything up to 6} in. or more. 

Lambert® has shown that there may be three distinct varieties, the 
fusiform, which is the most common, in which there is little if any increase in 
the length of the cesophagus. The cardia is here the most dependent portion, 
the lumen steadily increasing from above downwards until a point is reached 
about midway between the cricoid and the diaphragm, beyond which it gradu- 
ally diminishes again. Shattock® has also found that this is the commonest 
variety, and states that all examples of this type show a remarkable similarity, 
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1 although the extent of the dilatation may vary considerably. In an advanced 
_ease the circumference at the widest area may be 54 in..or more. A good 
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Fic. 435.—Flask-shaped variety of dilated Fic. 436.—Fusiform variety of dilated 
cesophagus. cesophagus. 
(By kind permission of Dr. Irwin Moore.) 


specimen of this variety is shown in figure 6 of Moore’s series (Fig. 436). 
Lambert’s second variety is the flask-shaped type of Mikulicz ; but he states 
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that the cardia is the lowest and most dependent part of the cesophagus. His 
third variety he describes as the S-shaped type. This is the rarest, and is 

















Fic. 437.—Cardiospasm: dilatation extending 
to cardia. 


(By kind permission of Dr. Irwin Moore.) 


chiefly characterized by an in- 
crease in length, and as the cardia 
and the upper end are fixed, 
the cesophagus will bend until it 
becomes S-shaped. Usually the 
lower curve is to the right and 
the dilated cesophagus rests on 
the right diaphragm and_pos- 
terior to the cardia. From this 
position it passes upwards, for- 
wards, and to the left to pene- 
trate the diaphragm. Owing to 
this curve a reservoir or dead 
space is formed below the level 
of the cardia. Case 8 in my 
series showed this change in a 
marked degree, and Cases 11 and 
16 to a lesser degree (see Fig. 
451). Although in extreme cases 
these three different varieties 
can be recognized, yet every in- 
termediate stage may be seen. 
Hill** has laid stress upon the 
fact that in the earlier degrees 
the dilatation is usually spindle- 
shaped, but lobulations may 
develop later, especially near the 
phrenic level. 

Of very considerable interest 
is the method of termination of 
the dilatation in its lowest part. 
In all the earlier descriptions the 
dilatation was stated to extend 
to the cardiac orifice, and a 
sphincter situated at the orifice 
was thought to be the factor at 
fault. Hence the condition was 
called cardiospasm, Gottstein'® 
describing it as a spastic con- 
traction of the cardiac orifice. 
Chevalier Jackson first showed 
that the obstruction was not at 
the cardiac orifice but at the 
level of the diaphragm, and 


therefore he substituted the name phrenicospasm for cardiospasm. Hill? 


strongly supported this view, for he was unable to find any evidence of 
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spasm at the cardia; in fact he found that the circular fibre musculature at 
the entire lower end of the cesophagus was as weak as, or if anything weaker 
than, elsewhere. Brown Kelly’ could also find no definite sphincter, but 
he thought the muscle was no weaker in this position. In the 14 specimens 
shown by Moore, Nos. 1, 8, and 10 (Fig. 487) showed the dilatation reaching 


tight down to the cardiac orifice, whilst in the remainder it ceased at the 


level of the diaphragm and there was a portion of undilated tube below the 
level of this structure. In the majority of X-ray studies which have been 
published this cessation at the level of the diaphragm has been a definite 
factor, and this is also clearly seen to be the case in the X-ray prints of 
most of my own cases. In the discussion of his pathological exhibits Moore 
showed two specimens prepared by Shattock to demonstrate the normal 
sphincter. These specimens make it evident that there is a relatively wide- 
spread thickening of the circular muscle extending on to both the stomach 
and the cesophagus which is definite enough to be called a sphincter, but is 
of sufficient length to give rise to a cardiac canal rather than a cardiac 
orifice. It is, however, situated wholly beneath the level of the diaphragm. 
Shattock, at this same discussion, suggested that in the early stages the 
dilatation only extends down to the diaphragm, but later the increasing 
pressure overcomes the extrinsic support of the diaphragm, and thus the 
dilatation passes right down to the cardiac orifice. It would, however, seem 
doubtful if this can be the whole explanation, for in most of my cases which 
were advanced and of long standing the dilatation ended abruptly at the 
level of the diaphragm. 

Above, the extent of the dilatation is variable. In many reported cases 
the change has been limited to the thoracic cesophagus, while in others it 
extends well up into the neck. In nearly all my own cases the dilatation 
was very evident through the cesophagoscope as soon as the instrument was 
passed beyond the cricoid cartilage. Hill states that in some advanced cases 
the lower pharynx may be much enlarged. 

The most characteristic change after the enormous dilatation is the hyper- 
trophy of the muscular wall. All cases that have been investigated show this 
change. The hypertrophy is distributed over the dilated area, but is commen- 
surate with the dilatation. The more marked the dilatation the greater the 
hypertrophy. Hence the level of the greatest hypertrophy will vary with the 
different types of dilatation. Practically in none of the reported cases has 
there ever been any atrophy, a very important point, for this is strongly 
against the view that the condition is paralytic in origin. In some cases 
the hypertrophy is the dominant factor, and Brown Kelly mentions a case 
reported by Ellison!* where the wall of the lower two-thirds of the cesophagus 
was 6 to 7 mm. thick and the viscus was converted into a rigid canal somewhat 
larger than a lead pencil. Ellieson!? and Ehlers, on the other hand, believe 
that dilatation is always present in true cases of cardiospasm. 

As with the dilatation, the hypertrophy of the muscular coat usually 
ceases below the level of the diaphragm. The portion of cesophagus passing 
through the diaphragm is of normal size, as is also that inch or more which lies 
between the diaphragm and the opening into the stomach. ,The stomach, 
including the cardiac sphincter, is as a rule normal. _Hill25 was unable to find 
VOL. XII.—NO 48. AT 

























706 THE BRITISH JOURNAL OF SURGERY 


any thickening in the lower portion; in fact he states that the circular fibre 
musculature at the lower end of the cesophagus is as weak as, or if anything 
weaker than, elsewhere. In those cases described above, where the dilatation 
extends below the diaphragm to the cardiac orifice, there will be a correspond- 
ing extension of the muscular hypertrophy. As a general rule there is no 
trace whatever of any hypertrophy of the cardiac sphincter. Usually a post- 
mortem specimen will show no evidence of any narrowing or obstruction, 
and if an attempt is made to fill the dilated cesophagus with water, this will 
be found to be impossible, for the fluid will at once run away through the 
unnarrowed orifice. Naked-eye and microscopic investigation of the wall in 
the area of the cardiac orifice will also show no hypertrophy as a rule. All 
overgrowth of the muscular walls is limited to that portion of the 
cesophagus above the obstruction. Occasionally a case is seen in which the 
cardiac sphincter presents a very definite hypertrophy. In Moore’s series 
there were two cases showing such an overgrowth, and the case reported by 
Brown Kelly® was of a similar nature. Shattock, in commenting on this latter 
case, lays stress upon its rarity. He regards the condition as similar to con- 
genital hypertrophy of the pylorus and would not include it with the usual 
varieties of cardiospasm. It is of interest to note that such cases showing 
hypertrophy will usually hold water after death, as will the stomachs with 
congenital pyloric stenosis, so that the condition is not one of pure spasm. 

The thickening of the hypertrophied and dilated sections is, as to be 
expected, due almost wholly to an overgrowth of the circular muscle-fibres. 

The mucosa generally shows some secondary changes. The whole surface 
has been stretched, and thus the mucosa is flattened and smooth. Later, 
owing to the stagnation and decomposition changes that occur in the retained 
fluid, the mucosa becomes infected and ulcerates. Thus, in long-standing 
cases there are extensive areas of loss of tissue, but as a rule this is limited 
entirely to the mucous coat, so that perforation of the cesophagus seems to be 
a very rare complication, and secondary fibrosis with constriction and dis- 
tortion of the cesophagus does not seem to occur. In spite of the constant 
irritation, which in many cases has existed over many years, carcinoma appears 
to be rare, although Gottstein!® states that unless cured by treatment this 
complication frequently develops. Of his 33 cases, carcinoma developed in 
three. 


ETIOLOGY AND SYMPTOMATOLOGY. 


It is important to emphasize the fact that cardiospasm is not a disease 
of young females, for it has often been confused with the hysterical affection 
which may occur in this type of patient. In fact many of my cases have been 
told that their symptoms were functional, and treatment by auto-suggestion 
and the like has been advocated, with, of course, only loss of time. Of my 
own series of 16 cases, only 6 were females, and only 2 of them were under the 
age of 40. The average age at which surgical treatment was sought was 
524. Symptoms in several of the cases had been present for many years, 
and had always been progressive since their onset, whereas the functional 
conditions of young hysterical women tend to disappear as the patient grows 
older, and are not associated with any definite organic change in the 
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cesophagus. Although my own series shows the majority of patients to be 
over middle age, there are several reported in early infancy. Tilley®* states 
that Chevalier Jackson has reported a case occurring in an infant two days old. 
Langmead* reports another interesting case where the symptoms commenced 
immediately after birth. Slow progress was made, and at about the age of 18 
months the child was admitted to hospital, where the diagnosis was confirmed 
by X-ray and cesophagoscopic examinations. She was removed from hospital 
before treatment could be carried out, and the later progress was not known. 
Parkes Weber, in the discussion following Langmead’s paper, mentions the 
case reported by Morgan, who had collected 5 other cases from the literature, 
all occurring in children under the age of 2 years. Parkes Weber* was able 
to find 2 other cases reported in the literature by Gopport in 1908, and another 
by La Roziére in 1914. He had also seen a case in his own practice in a child 
of 5 years. These all appear to be true cases of cardiospasm, and not of the 
dilatation which occurs with congenital pyloric stenosis, which has already 
been described. Cases in which symptoms have commenced at or about the 
age of 20 are relatively common, and many of these have already shown the 
characteristic extensive dilatation and hypertrophy. Two of my own cases 
were only 31 years of age: one of them had had symptoms for three and the 
other for as long as ten years. Cases commencing at the age of 20 or so have 
been reported by French,!? Hurst,?2 Wakeley,®® and Batty Shaw,? among 
many others. On the other hand, the symptoms may not become evident 
until old age. The oldest patient in my series was 73, but his history was 
short and the dilatation was but slight. The two oldest showing the definite 
changes, which had been present for two and four years respectively, were 65 
and 66 years of age. 

The frequency of true cases of cardiospasm as compared with other 
varieties of cesophageal obstruction is somewhat difficult to estimate. My 
own clinical experience includes 16 such cases occurring in a period of 11 years. 
During this same period I have had to treat 65 cases of carcinoma of the ceso- 
phagus, 1 of fibrous stenosis, and 83 of cesophageal pouch. This gives a 
percentage of 17°8, which is probably unusually high, for in the experience of 
most surgeons the lesion has been uncommon. As regards its frequency in 
general post-mortems, Mr. Bailey found 7 which could probably be included. 
as true cases at the London Hospital for the years 1908-1915 inclusive, during 
which period there were in all 8332 post-mortems. 

The symptoms are somewhat variable in their method of onset. 
Gottstein!® has described an acute variety of sudden onset lasting for some 
minutes, hours, or even days, and then clearing up entirely. These he regards 
as spasmodic in character, for even the smallest particles of food may be 
rejected as soon as taken. Since, however, this variety is not associated 
with any dilatation or hypertrophy it would seem better not to include them 
with cases of cardiospasm. They may be but mild varieties of the same 
condition, but it is quite possible that they are of an entirely different 
pathology. In the true cases there is as a general rule a long history. In 
one of my own there had been some pain, and occasional vomiting, even in 
childhood. In Case 6 of Moore’s series there was also a history dating back 
to childhood. Shaw and Woo,? on the other hand, lay special stress upon the 
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fact that in their series of five cases all symptoms were absent in childhood. 
In the majority this is certainly true, although—as will be shown later—it 
does not of necessity mean that at this period the cesophagus was normal. 
In the majority there is a long history dating back for several years, but in 
others, although the X rays and cesophagoscope may show a very advanced 
change, the symptoms may extend back for only<a relatively short time. In 
two of my cases, the pathological change was advanced, but symptoms had 
been noticed for only one year. Most often the commencement is gradual, 
but sometimes the patient can remember the exact time or day of onset. 
In one of my patients the symptoms followed an attack of pneumonia, being 
first noticed the day after he left hospital. In another the symptoms had 
followed bathing in: the sea one cold day. Erdmann has specially laid 
stress upon this method of onset, and has in fact found that as a general 
rule the onset is abrupt. 

In my own series it has been very noticeable that with the more insidious 
cases there were two distinct groups. In the one the chief symptom was 
pain even at the onset, and for this reason the condition was very prone to be 
mistaken for a gastric lesion. In the other variety the chief symptom was 
vomiting or regurgitation of food, and thus the true nature of the condition 
was less likely to be overlooked. In the first group the pain was intermittent 
to begin with; there were attacks lasting perhaps for a day or two, with 
intervals of some days or weeks of complete freedom. The pain was severe, 
was situated in the epigastrium, and sometimes passed through to the back. If 
care is taken in interrogating the patient, the fact may be elicited that in the 
earlier stages the pain would come on after one or several mouthfuls of food, 
and it is only in the later stages, when the cesophagus has become very 
dilated and capacious, that the pain would appear some time after the meal 
was finished. It is this point which will often help to distinguish this group 
from a gastric lesion. As the condition progresses, not only does the pain occur 
later, but the periodicity disappears, until severe pain is felt after every meal. 
Sooner or later vomiting will be added and will give a considerable amount of 
relief to the pain. The symptoms then become characteristic of a well- 
developed case, but the pain usually remains the dominant symptom. 

In the other variety pain is but little marked. The patient states that 
he has had vomiting or regurgitation, and will-have noticed that the food 
seems to stick. At first this is intermittent, an occasional mouthful will 
fail to pass, is regurgitated, and relief follows; or it may be that the 
food will seem to stick and a draught of fluid will bring relief. On other 
occasions—and in my experience this is the more frequent—the patient will 
notice the difficulty chiefly in drinking fluids. A long draught may be taken, 
the patient has a sudden feeling of discomfort, and the fluid fails to pass. It 
may be distinctly felt to pass after a minute or two, when complete relief is 
gained, or it may remain for a long time in the cesophagus with a feeling of 
discomfort. Gradually this discomfort may disappear as the fluid passes, or 
relief may be obtained by vomiting. As with the cases in which pain is the 
chief symptom, the obstruction is at first intermittent—an important point of 
distinction from an obstruction due to an organic stenosis. As the disease 
progresses, the symptoms will become more continuous, until difficulty is felt 
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at every meal; but it is soon noticed—often, indeed, after only a few weeks 
or months—that a large quantity, or perhaps the whole meal, is taken before 
there is any regurgitation. The rapidity with which this change takes place 
leads one to believe that the dilatation must have been present to a certain 
degree at least before the symptoms became evident. The rapid change is also 
of practical importance, for if the early history is overlooked, the fact that 
vomiting only takes place after the meal is finished would seem to indicate 
that the regurgitated material came from the stomach and that the condition 
was one of pyloric obstruction. One of my cases had indeed been operated 
upon elsewhere for pyloric carcinoma. Even if the vomiting occurs before 
the meal is finished, it will usually be noticed that it takes place with great 
facility and is unassociated with nausea and retching. Soon after the act is 
over, the patient, being relieved of his discomfort, can and does return to his 
meal with his appetite unaltered. 

When the condition is well-established the patient will complain of a 
feeling of discomfort and fullness after each meal, which may often amount 
to severe pain. This is more likely to be the case in those patients whose 
symptoms started with pain. As the cesophagus becomes more dilated there is 
a greater tolerance, but this is due rather to the quantity which the cesophagus 
will hold before the symptoms are induced than to any lessening of the sym- 
ptoms themselves. Mutch® has stated that in all cases three stages can be 
recognized. In the first there is intermittent discomfort rarely amounting te 
pain ; in the second there is precipitate vomiting during or after a meal, which 
is generally speaking intermittent; and in the third there is dilatation of the 
cesophagus with greater tolerance. This has not been my experience. In 
some cases there is from the beginning very severe pain which is gastric 
in character so that the disease is likely to be mistaken for a gastric ulcer or 
carcinoma. In others the vomiting is the dominant factor and there may be 
little or no pain from the commencement. The discomfort that occurs in the 
later stages of these cases is due to distention of the oesophagus, and is some- 
times associated with considerable dyspncea, often amounting to a feeling of 
stifling. Vomiting then occurs spontaneously or may be induced by taking 
a deep breath, by voluntary retching, or even by tickling the fauces. A 
large quantity of fluid is then brought up, and not infrequently it may be 
noticed that this is greater in quantity than the fluid and food which had 
been taken at the meal. This may be due to retention from the last meal 
or to the collection of saliva. Sometimes vomiting will occur during a period 
of fasting ; it is then almost certainly due to swallowed saliva, for frequently 
the disease is associated with increased salivation. Not infrequently the 
vomiting is more marked when the patient lies down, and Hurst states that 
some of his cases have been awakened at night owing to the regurgitation 
of the returned fluid through the nose. 

The material which is returned is nearly always frothy in appearance and 
contains much mucus. It may consist of the fluid and food which have been 
taken, and is very little altered, showing none of the digestive changes which 
appear in gastric contents, and not having the noxious taste and odour found 
with this material. In the late stages material that has been taken at the 
previous meal, or even several meals before, may be recognized in the vomit. It 
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is important to realize that the contents are alkaline, or rather show an absence 
of free HCl, for on this finding a diagnosis of carcinoma of the pylorus has not 
infrequently been made, the fact that the cesophagus could contain a whole 
meal being unrealized. Gottstein,1* however, points out that occasionaily 
the material drawn from the cesophagus in the early morning may be acid in 
reaction owing to the changes of decomposition. .An important point which 
may help in the differential diagnosis is that the test meal or normal content 
commences to be returned through the tube after the latter has been passed 
only a short way and has certainly not yet entered the stomach. 

. Because so little of the food passes on to the stomach the patient rapidly 
wastes, and may soon reach an extreme degree of emaciation, thereby making 
an incorrect diagnosis of carcinoma of the pylorus or the oesophagus yet more 
likely. The first error should not arise, for if the history is carefully taken it 
will be found to be much longer, and the early symptoms will clearly be distinct 
from those of a gastric lesion. When well established the disease should not 
be mistaken for carcinoma of the cesophagus, for in this latter condition the 
amount of dilatation of the cesophagus is always 
slight, so that even in its late stages there will be 
difficulty in swallowing each mouthful, and the whole 
meal will never be retained in the dilated cesophagus 
above the obstruction. In the earlier stages in more 
elderly people the diagnosis, as Zaaiger®® has pointed 
out, is much more difficult. When once a lesion of 
the cesophagus is suspected the diagnosis of cardio- 
spasm will be made certain by X-ray investigation 
and examination with the cesophagoscope. 

With the X rays an absolutely characteristic 
picture is seen. When the opaque meal is being 
swallowed it will seem to spread out in a greatly 
dilated chamber and, as Jordan” pointed out, will at 


Fic. 438.—Dilatation of —_— first appear to float in a collection of fluid, as indeed 
the cesophagus resembling 











cardiospasm, but due to a It does. As the meal sinks it will be seen to occupy 
mediastinal sarcoma. The = an cesophagus which is dilated to an extreme degree. 
obstruction is, however, zi ‘ : 

well above the level of the The actual picture presented will vary according to 


diaphragm. the pathological variety which is present, but in all 


cases the dilatation will clearly extend down to the 
level of the diaphragm. In my experience the only other condition which 
may give rise to a degree of dilatation in any way comparable with that of 
cardiospasm is an obstruction due to pressure from a mediastinal tumour 
(Fig. 438), but in this case the actual obstruction will probably not be at 
the level of the diaphragm. If during the examination any of the opaque 
meal passes through the obstruction, the portion of cesophagus between the 
level of the diaphragm and the cardiac orifice will usually be found undilated 
(see Figs. 448, 450), although at times it may also be seen to be affected, 
the dilatation then extending to the cardiac orifice (see Fig. 451). Even in 
such cases there will generally be seen a very definite narrow constriction at 
the site of the diaphragm (see Fig. 452). As a rule an insufficient quantity of 
the meal passes through to permit definite examination of the stomach. 
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Another method of examination which was at one time more frequently 
used than at present was to make the patient swallow several pellets, some 
of which were heavier and some lighter than water. The position of the two 
different groups as seen by the X rays would give an indication of the site of 
the obstruction and the amount of dilatation of the oesophagus. The points 
of distinction from carcinoma of the cesophagus in the X-ray findings are 
that in the latter the dilatation is much less, the site of obstruction may 
be remote from the level of the diaphragm, and, if any of the meal passes, 
the constricted portion of the cesophagus is seen to be much longer and its 
outline to be very irregular. 

The appearances seen with the cesophagoscope are also absolutely character- 
istic. As soon as the tube passes the cricoid (and in my own experience there 
has never been any abnormality until this structure has been reached), an 
enormous dilatation will be visible. The instrument looks along the surface 
of a large quantity of dirty fluid, and with each respiration the dilated ceso- 
phagus tends to open and close so that the fluid washes up and down the 
cesophagus, reminding one at once of the rise and fall of the waves of the sea 
in a closed cave. If this fluid is drawn off with a motor suction apparatus, 
it may be found to amount to a pint or more. The walls of the dilated ceso- 
phagus are then easily visible and are seen to be flattened and smooth, unless 
there is any secondary ulceration, in which case the shallow, reddened, and 
perhaps sloughing ulcers are easily recognized and are quite distinct from the 
raised nodular and irregular surface of an cesophageal carcinoma. With each 
respiration the cavity passively opens and closes, the air being audibly sucked 
in and out of the tube, so that the patient may be said to have an cesophageal 
respiration. On passing the tube further, the lower end of the cesophagus is 
reached. At times it may be difficult to distinguish the narrowed opening 
if the cesophagus is much bent or pouched, but if care is taken it can 
generally be distinguished. It will be seen to be tightly constricted, the 
surrounding walls being thrown into folds much in the same way as the folds 
are seen around the normally constricted anus. According to Brown Kelly, 
this opening may be seen to relax and contract. This has never been my 
experience. In all my cases it has remained tightly constricted throughout 
the whole examination, a finding which is in accord with the condition seen 
on X-ray examination, for with the latter method, in no case has a sudden 
gush of fluid been seen to pass into the stomach. 

If a small bougie is passed down the cesophagoscope, it will pass through 
the opening only with great difficulty, and will be at once firmly gripped so 
that a considerable measure of force is required to withdraw it. I lay special 
stress upon this observation, for many observers, including Brown Kelly®, 
Cameron,? Hill,2° Hurst,2? Tilley,*4 and others, state that a tube can easily 
be passed and is not gripped as it would be if the muscle were in spasm. 
Possibly my cases were far advanced and were in this respect different from 
those usually described, but a most constant fact was the inability to pass an 
ordinary tube, a bougie, or a mercury tube. A small bougie when passed 
through the cesophagoscope was entered only with difficulty and was always 
firmly gripped by the muscular wall, a fact to which further attention will 
have to be directed when the treatment is discussed. 
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CAUSATION. 


It is when seeking for a cause of this curious condition that the greatest 
difficulty is met with. There are, however, certain other conditions with which 
it seems to be analogous ; that is to say, there are other examples of a dilated 
and hypertrophied viscus in which there cannot.be found post mortem any 
definite mechanical obstruction. It is well to mention that it is in no way 
comparable or analagous to congenital pyloric stenosis, although it has often 
been regarded as of a similar nature. In congenital pyloric stenosis there 
is an enormous hypertrophy of the pyloric sphincter, and it is self-evident 
that this hypertrophical structure is the cause of the obstruction, an obstruc- 
tion which is maintained after death, so that fluids will often fail to pass 
through the canal. The other lesions which are similar to cardiospasm in 
that no such mechanical obstruction can be seen are Hirschsprung’s disease 
or idiopathic dilatation of the colon, congénital or idiopathic dilatation of the 
bladder and ureters, and probably some cases of congenital cysts of the 
common bile-duct. In these conditions no hypertrophied sphincter has ever 
been demonstrated at the opening, and no fibrous or other congenital form 
of obstruction has been found. It is true that a few cases have been reported 
as examples of cardiospasm in which there has been a very definite thickening 
and hypertrophy of the sphincter at the cardia, but nearly all would agree 
that these cases should not be so grouped. The characteristic cases are not 
then due to a congenital hypertrophy of the muscular sphincter. 

All the reported cases have shown not only an enormous dilatation of the 
lumen but also very great hypertrophy of the muscular coat, which is found 
on post-mortem examination and is evident as well from the powerful con- 
tractions which may be seen from the X-ray examination and which lead to 
the ejection of the fluid and food after it has collected in the cesophagus. It 
is therefore evident that the dilatation is not due to muscular paralysis. 
There is indeed evidence of the very reverse—a powerful and hypertrophied 
muscle attempting to overcome some obstruction which cannot be seen post 
mortem. 

The fact that in some varieties the cesophagus was much lengthened 
and tortuous, so that generally a long loop lay over to the right, led to the view 
that the obstruction might be due to mere kinking of the cesophagus. Shaw 
and Woo support this view, for they say that it is the only theory which 
will account for the intermission of the symptoms. A similar view was at one 
time held by Plummer.“ Such a theory is not tenable, for the greater 
number of the cases are either fusiform or flask-shaped and the opening 
of the cesophagus is thus at the lowest level so that no trace of a kink is 
discernible. Moreover, as Shattock*! has pointed out, if there were such a 
kink it would become permanent in long-standing cases and would be visible 
after death. 

The view was at one time put forward by Martin that the lesion was due 
to a primary cesophagitis. If by this was meant that an inflammatory change 
had led to so much alteration in the wall of the cesophagus that it had become 
weakened and thickened, it may be answered that there is never any evidence 
of such weakening; in fact, the reverse is the case, the thickening of the 
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muscular wall being almost wholly due to hypertrophy of the muscular fibres, 
and the inflammatory changes being only slight in degree. It is possible, 
however, that any such inflammatory change might have led either to hypo- 
esthesia of the upper part of the cesophagus so that a peristaltic wave was 
never started, or to a hyperesthesia of the cardia so that a spasm was produced 
at this area and hence the contents were not allowed to pass. These views 
have been carefully considered by Shattock,*® who, although he found that 
if he ansesthetized the bladder of cats retention and dilatation of the bladder 
followed, was unable to accept either of them, for there is no evidence of such 
changes occurring in any of the reported cases; and in fact the hypo-esthesia, 
or even complete anesthesia, which is sometimes seen in the pharynx of 
hysterical people, is not associated either with dilatation of the cesophagus 
or with difficulty in swallowing. | 

Since it has been realized that the obstruction is at the level of the 
diaphragm and not at the cardiac orifice, the view has been held that the 
obstruction might be due to some congenital abnormality in the relationship 
of the cesophagus to the crura of the diaphragm. Hill,** although he believed 
there was no actual spasm of the crura because there was no hiccough, was 
of the opinion that there was inco-ordination of the active movement of the 
diaphragm in opening the cesophagus as the food passed. 

Shattock, in the discussion following this paper, pointed out that occa- 
sionally the wsophagus might pass through the right crus instead of between 
the two crura and thus it was conceivable that an anatomic variation might 
lead to an obstruction. In one case which he had seen of such an anatomical 
abnormality there was no evidence of any obstruction of the cesophagus. In 
none of the reported cases has there been produced any definite evidence 
of any abnormality at the opening of the diaphragm, and in all my own 
operated cases no such lesion could be distinguished. Those cases already 
mentioned in which the dilatation and hypertrophy extends below the 
diaphragm down to the cardiac orifice would seem very definitely to disprove 
this view. Shattock points out that even if the obstruction were at the 
cardiac orifice, the tone of the diaphragm might for a time prevent dilatation 
of the phrenocardiac segment. 

The original theory put forward by von Mikulicz,3” and later by 
Leichtenstein, was that the obstruction was due to spasm, the portion which 
was spasmodically contracted being then regarded as the cardiac sphincter. 
Of late a certain amount of discredit has been thrown upon this view, for both 
Hurst22,23 and Shattock® have stated that, if it were so, hypertrophy of the 
muscle would be expected such as occurs in congenital pyloric stenosis. It 
is of interest to note, however, that the mere fact that in this latter condition 
there is so much muscular hypertrophy is one of the arguments used against 
its being due to a spasm. In fact, as I have shown elsewhere,**® the evidence 
is steadily accumulating that this pyloric lesion is a congenital deformity and 
is not spasmodic. The other argument which has been used, especially by 
Hurst, is that the mercury tube passes with the greatest ease and is never 
gripped as it would be in a spasmodic contraction. This experience is the 
reverse of my own. Perhaps because the cases sent to me are always in the 
late stages, never once.have I been able to succeed in passing a mercury tube. 
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In some a subsequent skiagram has shown that the tube, instead of having 
passed through the cardia, has coiled up in the dilated cesophagus (Fig. 439), 
and if a small bougie is passed through the cesophagoscope, it is firmly gripped 
and a considerable amount of force is required to move it onwards or backwards, 
So evident is this that it is my custom always to demonstrate it to those assist- 
ing at the operation, and I regard the firm grip of the bougie as one of the 
classical signs of a true cardiospasm. Tilley*4 lays stress upon the fact that 
a very marked spasm follows the impaction of a foreign body or the presence 
of a small ulcer, and therefore believes that a prolonged spasm might easily 
give rise to such dilatation and hypertrophy. Harmer!® reports an interesting 
case, supporting this view, of a patient who had complete obstruction from 
impaction of a piece of carrot ; this obstruction lasted ten days, and, as an 
X-ray film showed, was associated with a good deal of dilatation. It would 
thus seem that there is not sufficient evidence to 
exclude entirely the presence of spasm of the 
lower end of the oesophagus, but further search 
must be made for the cause of this spasm. 
Einhorn," in 1888, first put forward the view 
that the obstruction might be due to_ inco- 
ordination of the muscular movements of the 
cesophageal wall, and of late this theory has been 
elaborated and more widely accepted. Shattock® 
states that the oesophagus is innervated by the 
vagi, and the conduction of a peristaltic wave 
does not depend upon an intramuscular nerve 
plexus, as it does in the case of the intestine. 
If the. whole of the muscular tube is divided, 
and the nerve-supply is left intact, a peristaltic 
wave in the upper segment will still be trans- 
mitted to the lower; hence he does not agree 
with the view put forward by Parkes Weber* 
that there is a block similar to that of heart- 
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gus of a case of cardiospasm. as occurring in the intestine. Hill?® states that 


if the vagi are divided there follows dilatation 
of the cesophagus and contraction of the cardia; but, as Shattock points 
out, no evidence has ever been.produced that there is a lesion of the vagus. 
He shows, however, that normally the same impulse which causes the peri- 
staltic wave leads to an active dilatation of the cardiac sphincter. 

The views generally held to-day, then,+ are either the theory of 
co-ordination, or the one which holds that the condition is due to spasm ; 
the latter would be supported by the facts that in the early stages the 
symptoms are often intermittent ; that there is frequently severe pain such 
as would be expected with a spasmodic contraction ; that on cesophagoscopic 
examination the opening is seen to be so tightly closed that a bougie when 
passed is firmly gripped; and that after death there is no trace of any obstruc- 
tion. The chief objection to this view is that the obstruction is not as a rule 
at the site of the cardiac sphincter, where a spasm would be most expected to 
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occur. This objection, however, also holds for the theory of inco-ordination ; 
that is, the view that there is a failure in the active relaxation or even 
dilatation which should occur with each peristaltic wave; for here again the 

rtion which would normally be expected automatically to relax and contract 
with the peristaltic waves is the cardiac sphincter. 

The theory of inco-ordination seems to have been more widely accepted 
because many observers are of the opinion that a bougie can be easily passed 
and is not gripped in its passage. In my experience this has never been 
the case, and therefore my own view at present is much more in favour of the 
theory of spasm. Why this spasm should be found so much more commonly 
at the level of the diaphragm and not at that of the cardiac sphincter cannot 
at present be explained. Much wider knowledge of the movements of the 
lower end of the normal cesophagus during feeding is required. It is quite 
possible that it will be found that the food isnot held up by any definite 
sphincter, but that the whole lower inch or two of the cesophagus partakes 
in the sphincter action. 

The acceptance of the view that the obstruction is due either to spasm or 
to inco-ordinate movements is not, however, a full explanation ; a cause of such 
abnormal muscular movements must be looked for. The patients are most 
commonly of middle age or even well past this period. There is never 
discoverable any local lesion which might be regarded as the cause of the 
abnormal movements, and the symptoms are often of short duration. The 
other important fact upon which insufficient stress has, I think, been laid 
is that once the condition has developed there appears to be no tendency 
whatever to spontaneous cure. The symptoms always seem to progress, the 
obstruction and dilatation become more and more evident, and in the end the 
patient succumbs. This is the reverse of what would be expected if there 
were a spasm secondary to some small local lesion; and even if it were due to 
inco-ordination of the normal movements, so that the lower end fails to relax 
or even spasmodically contracts with each peristaltic movement, it is difficult 
to see why such inco-ordination should commence relatively late in life and 
should then persist with no intermission or relief. When it is remembered 
that a considerable number of cases have been reported in young infants ; 
that many patients, although of adult life, when seeking treatment date 
their symptoms back to early childhood; that many who have had 
symptoms for but a short period yet show advanced pathological changes in 
the cesophagus ; and that the condition when once recognizable is steadily 
progressive, the conclusion is forced upon one that the lesion must be 
congenital in origin. 

The inco-ordinate action, whether it is spasmodic or simply a failure to 
relax, must have been present at birth; but in the early stages of life and while 
the muscular wall is healthy the peristaltic waves are able to overcome the 
obstruction, and symptoms are but slight or are entirely absent. Later, as 
the patient gets older, the muscle, although much hypertrophied, will fail 
to overcome the obstruction, and symptoms will commence. As soon as 
stagnation occurs the wall of the cesophagus will become inflamed, and thus 
its action will be further impaired. After an acute infection there may 
be a sudden failure of the muscular wall, and thus will be explained those 
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eases in which the symptoms can be recognized as starting at a definite 
date after some acute illness. 


TREATMENT. 


Since the obstruction at the level of the diaphragm, or in some of the 
later cases at the cardiac orifice, is always muscular in nature, treatment will 
naturally be directed towards dilating the muscular wall. The simplest method 
of attempting the dilatation is by the passage of a bougie from above. As 
already mentioned, many observers claim that there is never the slightest 
difficulty in passing an instrument in this way. This may be so in the early 
or slight cases, but in my own series it has never been possible when there 
was clear evidence from the X rays and cesophagoscopy of the established 
condition. Even with the use of the cesophagoscope only the smallest bougie 
could be passed, and there was much difficulty in gaining any improvement 
thereby.. The same has also been my experience with the mercury tube, 
which has simply curled up in the cesophagus and failed to pass. It is of 
interest to note that some surgeons have found that, although a bougie or 
mercury tube has apparently passed, there has been little or no improvement, 
while others claim that their patients gain complete relief thereby. 

Hurst?? advocates the passage of a mercury tube, which he says passes 
easily through the cardia, and he reports a case where the patient could retain 
nothing but is now able to swallow all meals if she uses the mercury tube 
immediately before each. The tube can be passed without any sense of 
obstruction and can be withdrawn without any difficulty. He stated then 
that the condition could always be relieved without any operation, but he 
has since reported a case with Rowlands** in which an operation had to be 
undertaken. French!’ has apparently found that the passage of a bougie or 
tube is not always satisfactory, for he says that this should always be tried, 
but if it fails an operation should be undertaken. Box® has had an experience 
very similar to my own, and reported a case where the X rays showed that 
the mercury tube had failed to pass and was coiled up in the cesophagus. 
Mutch® has had an interesting experience, for, though he states that bougies 
and the mercury tube are easily passed, he has seen patients who have used 
the mercury tube as often as thirty-five times a week with no permanent 
improvement. Hill?4 has also failed to get the uniformly gratifying results 
which others have obtained by these methods, and believes they are only of 
value where there is intrinsic anatomic narrowing. 

The variation in the results obtained by so many observers would lead 
one to infer either that the bougies which have been thought to have passed 
have, owing to the increased length of the cesophagus, failed to enter the 
stomach, or that there are two distinct groups of cases, the one early or slight 
in which bougies can be passed, and the other late or severe—to which group 
my cases would naturally belong—in which no bougie can be passed beyond 
the constriction. It is of interest to note that several of my cases had been 
treated previously with bougies, but had obtained very little, if any, relief. 

Dilatation by Rubber Inflation Tubes.—The fact that the passage of 
bougies did not give complete relief led to the invention of tubes which 
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could be passed down to the dilatation and there inflated. Such an 
instrument also possesses the advantage that its size is not limited by the 
calibre of the pharynx and upper portion of the cesophagus, which is the 
factor controlling the size of the simple bougies that can be introduced. 
Very many different forms of such an instrument have been used, but 
apparently the first was that suggested by Russell* in 1878. Since that 
time instruments have been devised by Strauss,52 Rosenbaum, Gottstein,1§ 
and Plummer.“ The latter is the best known and is the one which 

to-day is almost universally used, 
= eg =aas| 4 although it is often modified in some 
4 + | ee slight detail. The instrument con- 





sists essentially of a hollow bougie 
of small calibre to the lower end of 
which acorn-shaped metal pieces of 


























Fic. 441.—Plummer’s hydrostatic 
dilator coiled in the much dilated 
cesophagus of a case of cardiospasm. 


eae different sizes can be screwed; above 
ae these is a rubber bag about 3 in. 











£ long, firmly fixed around the bougie 





and with the cavity of which the 

Fic, 440.—Different sizes of hydrostatic dilators, hollow of the bougie communicates 
(Fig. 440). The bougie is passed 

until the acorn head goes through the obstruction and the bag lies with its 
centre opposite the obstruction. A head of water with a manometer to 
register pressure is attached to the end of the bougie; the bag can thereby 
be dilated under any required pressure. The amount advocated by Plummer 
and Porter*> is a pressure equal to thirty feet of water. If the obstruction 
be tight, and it is difficult to pass the bougie, which tends to enter the 
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sulcus around the opening and to kink in the dilated cesophagus (Fig. 441), 
the patient is made to swallow a shot to which a fine silk string is 
attached. The other end of the silk is wound on a reel and from time 
to time a little more silk is swallowed. After a while the shot passes 
through to the stomach, and the silk will then act as a guide down which 
the acorn-shaped metal head, which is pierced, can be passed and so made 
to enter the stomach. Jordan” advocates that the silk be kept on a reel 
and a little more swallowed from time to time until the shot is passed 
per anum. The bougie is then threaded on the silk and there is no doubt 
but that it has passed the obstruction. The use of this form of dilator has 
become very popular, and extremely good results have been claimed from its 
use. In some cases where the constriction is very narrow it may be necessary 
to dilate it with simple bougies before the bag, which is of a considerable 
size, can be made to enter. Gottstein!® used a bag which was modified in 
that there was a layer of canvas between two layers of rubber. Since it was 
stouter than the ordinary bag he claimed that it would not dilate above and 
below, and leave the constriction undilated. With its use he treated 6 cases 
in two and a half years and obtained thereby 5 complete cures; _ the sixth 
case could not afford to give the necessary time or might also have been cured. 
Zaaiger® found that it was necessary to operate in only very few cases, for in 
nearly all the dilator could be passed and the obstruction dilated with it. 
Watts®’ had a very similar experience, finding only a very few cases in which 
a dilator could not be passed. 

The most important and the largest series of figures are those that were 
published by Plummer. In 191246 he reported a series of 91 cases, 73 of 
which were completely cured, 11 were not completely cured, 4 died, and 3 
were not traced. In a later series published in 1921 he reports with Porter 
and Vinson*® a series of 301 cases in which 75 per cent were relieved by 
divulsion with the hydrostatic dilator, and he states here that those cases 
with great dilatation are the cases which respond particularly well to this 
form of treatment. 

With the figures of so large a number of cases it is difficult to understand 
why the majority of my own cases should have been so intractable. Although 
I am willing to admit that to a certain extent this may be due to lack of 
experience in the use of the dilator, this cannot be the sole explanation. In 
all the patients careful attempts were made to dilate the obstruction, at first 
through the cesophagoscope and later without it. In all there was a constant 
failure to gain any improvement. The smallest bougies alone could be passed 
and all were firmly gripped. Never could the opening be dilated to within 
any measurable degree of admitting the dilator. In several, moreover, 
previous attempts at this form of treatment had been carried out elsewhere 
with no success. The only possible explanation is that in a certain number 
of cases which have been more severe from the commencement or may have 
progressed to a later stage, the opening is so small and is so rigidly held that 
no bougie or dilator can be passed. Such late cases, which are often those 
that have failed to react to other forms of treatment, will naturally be the ones 
that fall into the hands of the surgeon, and thus it is that nearly all my 
cases have been of this variety. 
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There can be no question at all, in view of Plummer’s results, that his 
method of dilatation should first be tried; but there is also no question at 
all that there are a certain number of cases—and these are the ones which 
from the severity of their symptoms are most likely to be mistaken for 
malignant disease of the oesophagus or stomach—where the passage of a 
bougie or hydrostatic dilatation will be quite impossible. This is no new 
discovery, for Erdmann,!4 Lambert,® and many others who have reported 
operative procedures have laid stress upon the fact that operation should 
be carried out only in those cases where dilatation from above is not 
possible. It is, however, important to realize that these cases are not so 
uncommon as has been thought, for of my 16 cases occurring in a period of 
ten years 14 were of sufficient severity to require operative treatment, dilata- 
tion from above having been found impossible. 

Digital Dilatation through the Opened Stomach.—It is interesting 
to note that Mikulicz,?? who first directed serious attention to this condi- 
tion, advocated digital dilatation from below through the opened stomach. 
His method was to introduce the hand into the stomach and then, by 
inserting the fingers up the lower end of the cesophagus, slowly and 
steadily to dilate the muscle to such av extent that it was paralysed and 
remained permanently dilated. In some unsuccessful cases the cesophagus 
was ruptured and the patient died. There is no doubt that this unfortunate 
accident did much to discredit what I believe is the most satisfactory and, 
if carefully performed, by far the safest method of treating these advanced 
and difficult cases. Since Mikulicz published his method it has been per- 
formed by many surgeons. Erdmann! advocates it as the method of choice 
if dilatation with the hydrostatic dilator fails. In his first case it is true 
there was some recurrence of symptoms after six years, but this was probably 
because the dilatation had not been carried to a sufficient degree. Bowker* 
reported an interesting case where Rushton Parker had dilated from below 
with a complete cure, and later X rays showed the cesophagus collapsed instead 
of extensively dilated as it had been previously. Since then most of the 
reports have been of single cases, but Pamperl*! collected 14 cases treated by 
this method, of which 12 were cured and 2 relieved. Thieding*®* reported 3 
more successful cases. 

My own experience of the condition is based upon 16 cases; 2 of these 
were of slight degree and the symptoms were completely cured by the passage 
of bougies; the remaining 14 were of an advanced degree and showed 
characteristic symptoms and X-ray and cesophagoscopic pictures. They were 
all treated by the Mikulicz method with very satisfactory results, no further 
operative or other treatment being necessary. Before considering in detail 
these cases and the results of their treatment, it will be well to describe the 
actual operative steps of the Mickulicz operation. In no case should an 
operation be performed unless the typical X-ray picture and appearances on 
examination with the cesophagoscope are seen. Operative treatment should 
also be reserved for those cases in which dilatation from above is not 
possible or has to be repeated at such short intervals that it is extremely 
irksome. 

A general anesthetic should be given and an cesophageal rubber tube 
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passed. This will often readily pass for a distance that is several inches beyond 
which it should normally have entered the stomach, but it will still be within 
the lengthened and dilated cesophagus. The upper abdomen is now opened 
by the usual upper right pararectal incision and the stomach withdrawn. The 
viscus should be examined so that any obstructive lesions of the pylorus or 
elsewhere in the stomach, to which the cesophageal dilatation might be second- 
ary, are not overlooked. If it is found to be normal, a longitudinal incision 
is made in its anterior wall midway between the lesser and greater curvatures 
and of sufficient length to admit the right hand. The cut edges may bleed 
freely, and the bleeding points are clamped with forceps, which may then 
be used to elevate the stomach. By their aid the stomach is held well up 
by an assistant and the rest of the wound carefully packed off. The right 
hand is then inserted into the stomach and up to the cesophageal opening. 
The index finger is now passed through this and up the cesophagus. There 
is often a certain amount of difficulty ; but with steady, gentle pressure it will 
pass. It is, however, quite evident to this finger that there is a very definite 
obstruction. The tube can be felt in the cesophagus, and if care is not taken 
there may be a considerable gush of foul fluid from the cesophagus down into 
the wound. It is to avoid this that the tube is passed at the commencement 
of the operation and the stomach is not only held well up but is packed off 
from the abdominal wound and cavity. As soon as the index finger has 
entered its full length the middle finger is gradually inserted alongside it, the 
constricted portion being thereby dilated. When the two fingers have entered 
they are gradually separated so as to stretch the opening. It is generally 
evident at this stage that the narrowed portion is not at the cardiac orifice, 
but is well above it at the site of the passage of the cesophagus through the 
diaphragm. When the two fingers have freely dilated the opening the ring 
finger and then the little finger are inserted. 

The whole dilatation must be carried out most carefully, it being the 
surgeon’s aim to dilate the whole cesophagus to its fullest extent without 
rupturing it. This can only be accomplished by a most careful use of 
the sense of touch, and thus the fingers should alone be used. Several 
pairs of forceps have been devised for carrying out this dilatation from 
below, but they are all dangerous in that without the sense of direct 
touch it is impossible to determine the amount of dilatation, and the 
danger of rupture with a subsequent fatal mediastinitis would be consider- 
able. As soon as the lower end of the cesophagus has been fully dilated. 
the opening in the stomach is sutured by two layers of catgut sutures 
and the wound closed. In my earlier cases it was my custom to pass the 
cesophageal tube down into the stomach and feed the patient through it for 
a few days. It is, however, a most uncomfortable procedure, and further 
experience has shown that it is unnecessary. For the first twenty-four hours 
after operation the patient is given sips of water only by the mouth. On the 
second day other fluids, such as milk and tea, are added. Jellies and junket 
are allowed on the third day, and more solid food is then gradually added, 
the patient taking a full diet at the end of ten days. All the symptoms 


have now ceased, and he is able to live a normal life and to continue with 
a full diet. 
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PARTICULARS OF CASES. 


The details of my cases are as follows :— 


Case 1.—H. C., a male, age 50, first seen on Aug. 25, 1918, was quite well until 
a year before this, when he commenced to have occasional difficulty in swallowing 
solids. This steadily increased so that at this time even fluids returned unless taken 
very slowly. He stated that at times he could take half or nearly all a meal, which 
was then returned unaltered. There had never been any hematemesis.. He had 
a little sense of discomfort but no real pain. 

On EXAMINATION he was found to be a well-developed healthy-looking man who 
showed only a moderate amount of wasting. An X-ray was taken after the adminis- 
tration of a bismuth pill, which was found to drop straight to the diaphragm. On 
the 26th he was cesophagoscoped under general anesthesia. The instrument was 
easily passed, and immediately below the cricoid the cesophagus was found to be 
enormously distended and full of a greenish fluid. This was drawn off with a suction 
apparatus. The opening was seen to be tightly constricted, but there was no evidence 
of any scars, stenosis, or growth. A bougie could not be passed through the con- 
stricted opening. <A further X-ray was taken on Sept. 16, light and heavy pills being 
given. The heavy sank to the diaphragm and the light was seen floating on the top 
of some water which had been given. The outline of a much dilated csophagus 
was visible. Attempts were made to dilate the cardiac orifice by the passage of 
small bougies. At first success was cbtained by passing these through the cesophago- 
scope, but attempts at dilatation were unsatisfactory, although he improved and 
gained a little weight under this treatment. He was sent away to a convalescent 
home with the dilators, but his symptoms returned, and in January, 1914, the abdomen 
was opened, the hand inserted into the stomach, and the cardiac orifice dilated till 
four fingers were passed easily. Since that time he has remained free from symptoms 
and has been able to take all food well. 


Case 2.—R. H., a male, age 59, was first seen on Jan. 18, 1916. He stated that 
for twenty years he had suffered with indigestion. About every three months he would 
have an attack of epigastric pain which was increased almost immediately after 
meals but continued on and off for several days. For five years there had been pain 
in the lower abdomen, which was continuous and gnawing. At first it had some- 
times been violent and was most marked an hour before meals. It would wake him 
at night, and he was relieved by vomiting and taking meals. From this period he had 
commenced to regurgitate some of his food. At first this would occur during the 
course of the meal, but now it only took place after the meal was finished. The 
returned material was apparently undigested. 

On ExaMINaTION he was found to be a thin, wasted man with no physical signs 
in the neck, thorax, or abdomen. A test meal showed absent free HCl and a total 
acidity of 18. (The meal had certainly never entered the stomach.) A skiagram 
after an opaque meal showed a greatly dilated cesophagus with a complete smooth 
obstruction at the lower end. On Jan. 5 he was examined with the cesophagoscope 
and the typical appearance of cardiospasm was seen. The opening was tightly 
constricted, but a small bougie could be passed. With time and care the bougies 
were increased until a No. 19 was passed successfully. After this he showed little 
or no improvement. His food was still regurgitated and there was still discomfort. 
On Jan. 21 the abdomen was opened, and the cesophagus dilated by the fingers 
from below. He made a good recovery and remained free from all symptoms for 
four years. Since then he has been lost sight of. 


Case 3.—L. S., a female, age 54, was first seen on June 19, 1917. For six years 
she complained of abdominal pain after food. For three years this became more 
frequent and severe.. It was present about half an hour after food, situated in the 
epigastrium and radiating to the back. It was periodic, the attacks lasting from two 
to three days with intervals of comparative freedom of a few days only. Pain was 
always relieved by vomiting. For six months the pain had become continuous and 
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passed through to the shoulders. It was increased almost immediately after meals, 
Vomiting had become more evident and was present after every meal ; it gave some 
relief to the pain. 

On EXAMINATION she was found to be a very thin and feeble woman with a flabby 
abdomen. There was no clinical evidence of any dilatation of the stomach, and no 
tumour could be felt. A test meal showed absence of free HCl., and a total acidity 
of 4 (from cesophagus only). On examination with the cesophagoscope the typical 
dilatation of a cardiospasm was seen, the orifice forming a tightly-closed slit through 
which bougies could not be passed. On June 20 the abdomen was opened, the hand 
was inserted into an opening in the stomach and the cardiac orifice and fully 
dilated. Except for a certain amount of post-operative bronchitis the patient made 
an uninterrupted recovery and was able to swallow all foods easily. She has since 
remained free of all symptoms and has required no further treatment. 


Case 4.—T. R., a male, age 51, was first seen on Dec. 31, 1917. For one year 
he had had some difficulty in swallowing. His food seemed to stick in the epigastrium 
and caused pain. After about ten minutes it returned with a quantity of mucus. 
After this time he had a variable amount of difficulty. At times there would be a 
little discomfort, when -food would pass. At other times the discomfort would be 
more marked and he would bring up his food twice or thrice daily. Sometimes 
the regurgitation would occur after he had taken a few mouthfuls; at others nearly 
the whole of the meal would stay down. His general health had suffered but little. 

On EXAMINATION he was found to be a well-developed healthy-looking man with 
little or no wasting and no physical signs in the abdomen or thorax. The X-ray 
examination showed much obstruction of the cardiac end of the stomach with a 
great deal of dilatation above it. There was no irregularity of the Jumen and no 
evidence of aneurysm. He was examined with the cesophagoscope in January, 1913, 
when characteristic appearances were seen. Here again there was much constric- 
tion of the cardiac orifice, with no evidence of any growth. Only a small bougie 
could be passed from above, and was tightly gripped. Laparotomy was therefore 
performed and the cardiac orifice dilated from below in the usual way, two fingers 
only being inserted. A large cesophageal tube was passed from above and was left 
in situ. The patient made an uninterrupted recovery. The cesophageal tube caused 
a considerable amount of discomfort, but he was able to retain it for four days. After 
this it was withdrawn and he was then able to take food well. He progressed very 
favourably, but died suddenly on Sept. 29, 1923, nearly five years after his operation. 
A letter from his relatives stated that he had a certain amount of discomfort in 
swallowing and occasional regurgitation towards the end of his life. He sometimes 
passed an cesophageal tube, which relieved this. The cause of death was not known. 


Case 5.—R. G., a male, age 73, was first seen on April 10, 1918. He stated 
that he had been perfectly well until six days ago, when he felt sick and vomited 
quantities of white mucus. There was no pain, but he was afraid to swallow food. 
A certain amount of food could be taken and retained for fifteen minutes, but was 
then returned. 

On EXAMINATION he was found to be considerably wasted, but there were no 
other physical signs. An X-ray report showed that there was a considerable amount 
of dilatation of the cesophagus with a spasm at the cardiac end. These spasms would 
hold up the food for some time and then would relax and allow the food to pass 
through. The interesting point was that there appeared to be more than one level 
of the spasm, so that the lower 3 in. of the cesophagus appeared to be segmented. 
Each of these areas of spasm would relax. On cesophagoscopy only a moderate 
amount of dilatation was seen, and at the lower end there was a spasmodic contrac- 
tion which would relax. Bougies could be passed fairly readily, although they 
were slightly gripped. : 

This condition was regarded as one of an earlier stage than the usual cardio- 
spasm, and after dilatation with the bougies the patient was greatly relieved. He 
made very good progress after operation. He died six years later of sarcoma of the 
chest wall in Whipps Cross Hospital. He was then free from cesophageal symptoms. 
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Case 6.—A. A. (referred to me by Dr. R. Hutchison), a female, age 63, was first 
seen on Sept. 27, 1918. She stated that she had been subject to sickness all her 
life, but for four years she had had in addition a considerable amount of ill-defined 
pain in the epigastrium immediately after food. The vomiting had continued, and 
for the last six weeks had taken place once or twice a day. It was effortless and not 
preceded by nausea. There was usually a feeling of shivering, and the temperature 
went up to 101° before the vomiting. The vomit was in many cases very large. 

On EXAMINATION she was found to be a pale, slightly anzeemic woman who was 
somewhat wasted. There were no physical signs in the abdomen and no evidence 
of any dilatation of the stomach. The test meal showed a trace only of free HCl 
and a total acidity of 64 (probably cesophageal). The X rays showed a large shadow 
to the right of the dorsal vertebre into which the meal passed, and on the patient’s 
lying down the meal was seen to fill a large cavity in this area. A small stream 
was seen passing into the stomach, but the remains of the meal were found in the 
cesophagus twenty-four hours after it was ingested. On cesophagoscopy an enormous 
dilatation was seen, and over a pint of fluid was siphoned out. After removal the 
cesophagus was found to be 3 in. in diameter, but the walls did not wholly collapse. 
The abdomen was opened from below a week later and the cesophagus dilated in the 
usual way until four fingers could be passed. An cesophageal tube was then passed 
and fixed in position. This gave a considerable amount of discomfort, and was 
removed in six days. The patient made an uninterrupted recovery and has remained 
perfectly well since. A letter received on Sept. 26, 1924, six years after operation, 
states: “I have not had the slightest recurrence of my trouble, and I neve remained 
in excellent health ever since.” 


Case '7.—H. B., a female, age 54, was first seen on July 28, 1919. Two years 
before she commenced to have pain in the chest and epigastrium. It came on during 
the meal and persisted for some time. She had been vomiting up her food, which 
seemed to stick in the epigastrium, and the pain was then relieved. On admission 
she stated that she was then vomiting after every meal. 

On EXAMINATION she was found to be a small woman who was not much wasted 
and who showed no physical signs in the thorax or abdomen. M£sophagoscopy 
revealed great dilatation of the cesophagus with tight closure at the level of the 
diaphragm. There was no evidence of any fibrous stricture or overgrowth. The 
usual dilatation was carried out digitally from below, and in this case there was noted 
for the first time that the cardiac orifice was normal, but that there was a tight 
constriction about 1 in. above it at the level of the diaphragm. This opening was 
fully dilated until four fingers could be inserted. The wound was closed, no tube 
being inserted. For the first few days after operation there was a considerable 
amount of vomiting, after which the patient made an uninterrupted recovery. She 
has been seen from time to time since, and in March, 1920, a skiagram was taken ; she 
was then quite free from all symptoms. The meal passed at once into the stomach 
with no evidence of any hindrance, but in its passage was spread over a relatively 
wide area, suggesting that there was an enlarged although collapsed cesophagus. 
She is now seen at intervals of six months, and on her last appearance on March 4, 
1924, was in perfect health, being able to take all food well with no pain or 
vomiting. 


Case 8.—W. M. (referred to me by Dr. Warner), a male, age 48, was first seen on 
Nov. 13, 1919. For one year he had had attacks of pain across the epigastrium 
which were associated with vomiting, and the pain was always relieved thereby. 
It was situated in the epigastrium, was severe, and would often wake him at 
night, but in addition there was a constant dull aching pain. His vomiting occurred 
immediately after taking food, but in spite of this he was always hungry. He had 
been losing weight for three years and had now lost nearly three stone. 

On EXAMINATION there were no abnormal physical signs to be made out. His 
test meal showed an absence of free HCl and a total acidity of 30 (? from cesophagus). 
His X-ray examination showed a definite obstruction at the cardiac end of the ceso- 
phagus with much dilatation above it. The outline of the obstruction was thought 
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to be irregular and suggested carcinoma (Fig. 442). Owing to the X-ray appearance 
a diagnosis of carcinoma was accepted, and unfortunately cesophagoscopy was not 
carried out. The abdomen was opened on Nov. 19, and no growth being felt below 
the diaphragm, a gastrostomy was performed with the idea of attempting to remove 
the carcinoma later from the thorax. On Nov. 22 the thorax was opened by a long 
oblique incision between the sixth and seventh ribs, opening the pleural cavity. The 
pleura over the descending aorta was then incised, but the cesophagus could not be 
found in its usual position. A bougie was then passed from above, and it was found 
that the cesophagus had passed far over to the right behind the right pleura, and had 
in fact formed a loop. This was freed, and no trace of carcinoma could be found, 
it now becoming evident that the condition was one of cardiospasm. The bougie, 
with some difficulty, and being guided from the wound, was passed through the 
diaphragm into the stomach. The wound was then closed. The patient made a 
good recovery from this, and for a time was able to take his food well. Some 
additional food was given through the gastrostomy. He gained a considerable 
amount of weight, but on April 9, 1920, had a recurrence of his obstruction. He 
was readmitted to hospital and cesophago- 
scoped, the examination revealing the typical 
appearance of cardiospasm. A bougie could 
be passed, but was felt to be tightly gripped, 
tlie area of constriction being 16? in. from 
the teeth. The obstruction was therefore 
dilated from below in the usual way, the 
gastrostomy being closed. The patient made 
an uninterrupted recovery and has remained 
well since. The last note taken on June 6, 
1924, four years after his operation, says that 
he is very well and that he can now eat 
anything ; he has no pain and is living a 
normal life. 
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Case 9.—M. H. (referred to me by Dr. 
Bulloch), a female, age 47, was first seen on 
Nov. 18, 1919. For four months she had 
been having regurgitation of food, generally 
after meals. With this there was a good 
deal of pain in the epigastrium and some 
flatulence. She had been losing weight lately. 
She was somewhat thin and wasted, and was 
very nervous and upset, for she had been 
told by a throat specialist that she had an 
inoperable cancer of the gullet. 

On EXAMINATION no abnormal physical 
signs could be made out, but there was a 
little tenderness in the epigastrium. The X-ray film showed a slight dilatation of 
the lower end of the cesophagus with a little delay, but this was only to a very slight 
degree. Examination with the cesophagoscope revealed only a slight amount of 
dilatation of the lower part. There was no evidence of any growth or fibrous 
stricture. Bougies were easily passed and there was only slight, if any, grip at the 
lower end of the cesophagus. She made a rapid recovery and within a few days 
was able to swallow all foods and fluids well. Since that time she has been seen at 
regular intervals, and in June, 1924, still remained quite free from all symptoms 
and in perfect health. 








Fic. 442.—Case 8. Appearance of cso- 
phagus before operation. 


Case 10.—M. S. (referred to me by Dr. Sears), a female, age 42, was first seen on 
Feb. 2, 1921. Two and a half years ago after bathing on a cold day she noticed 
that she had some difficulty in swallowing. On returning home from her holiday 
she saw a doctor, who passed a bougie. She was then sent to Matlock, where bougies 
were passed at regular intervals, but gave only slight relief. In September, 1918, 
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she saw a specialist, and, after consultation and an X-ray photograph, her 
wsophagus was dilated with bougies through a large endoscopic tube; this gave 
her little or no relief. She continued to have a varying amount of difficulty, 
which on the whole was rather more marked for fluids than for solids. There 
was a special difficulty in taking a large draught of any fluid. In May, 1920, she 
was given a course of treatment by suggestion, but this gave her no relief. 

On EXAMINATION she was found to be a somewhat wasted but otherwise healthy- 
looking woman. There were no physical signs to be made out in the thorax or 
abdomen. An X-ray photograph (Fig. 443) showed a typical dilatation with 
delay at the phrenic level and a very slow small passage of fluid through into the 
stomach. Examination with the cesophagoscope revealed a typical dilatation with 
the retention of a large quantity of fluid and a tightly constricted cardiac orifice, 
through which a small bougie could be passed, but was firmly gripped. The usual 
digital dilatation was therefore carried out from below on Feb. 20, 1921, the opening 
being easily dilated up to admit four fingers. The wound was closed, no tube being 
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Fic. 443.—Case 10. Appearance of Fic. 444.—Case 10. Appearance of 
cesophagus before operation. cesophagus one month after operation. 


passed. She made very good progress, and at the end of a fortnight was. able to take 
allifood by mouth. A skiagram taken in March, 1921 (Fig. 444) showed very little 
delay. The cesophagus, although narrow, was irregular, suggesting that the fluid 
was rapidly passing through a narrowed canal. She remained well and never had 
any recurrence of her cesophageal symptoms, but fourteen months later she con- 
tracted cerebrospinal meningitis, from which she died. At the time of her death 
she was absolutely free from any cesophageal symptoms. 


Case 11.—F. T. (referred to me by Dr. Finzi), a male, age 51, was first seen on 
July 11, 1921. He had been well until six years before, when he began to have 
some indigestion. In 1917 his food seemed to stick after about half a meal had been 
taken. This feeling of obstruction increased until, when seen, he was able to swallow 
practically nothing. He especially noticed a difficulty in taking a large drink. All 
fluids had to be drunk in small sips. In 1918 he saw a specialist, who dilated his 
cesophazus with bougies, which gave him slight and transient relief. Since then 
his difficulty had been very marked and he had a considerable amount of wasting. 
On EXAMINATION he was found to be a slightly wasted though healthy man 
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Fic. 445.—Case 11. Appearance of ceso- 
phagus before operation. 


free for about four or five weeks. 
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presenting no physical signs. The cesophagoscopy was not carried out, as this had 
been previously performed and the diagnosis confirmed. The X rays (Fig. 445) 
however, revealed an enormous dilatation with some curving of the cesophagus to 


bd 


the right, the dilatation ending abruptly at 
the level of the diaphragm. An operation 
was carried out on Oct. 15, and the cesopha- 
gus dilated from below. One finger when 
passed found a very definite obstruction at 
the level of the diaphragm, the finger being 
firmly gripped. With slow and careful dila- 
tation the opening was enlarged until four 
fingers could be passed beyond the proximal 
interphalangeal joint. The wound was then 
closed. Ten days later he was swallowing all 
food well and experienced no pain or obstruc- 
tion. He remained well, and six months later 
when a skiagram was taken he had no symp- 
toms of any sort. The film had to be rapidly 
snapped while he was swallowing, for the 
meal passed very quickly down the cesopha- 
gus. Figs. 446 and 447 give the appearance 
of a large and flabby tube with rapid peri- 
staltic waves, so that, although there was no 
obstruction, there still appeared to be dilata- 
tion. Since then he has remained free from 
all symptoms. A letter dated October, 1924, 
states that he is a new man, is able to swal- 
low everything, and has no symptoms. 








Fics. 446 and 447.—Case 11. Appearance of cesophagus six months after operation. 


Case 12.—F. F., a male, age 31, was first seen on Sept. 19, 1921. For about 
ten years he had complained of indigestion after meals, the symptoms at first being 
periodic, so that he would have an attack lasting for about a week and then be 
The attacks had been getting more frequent 
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and severe. There was now a dull, gnawing pain high up in the epigastrium and 
radiating down both sides. It came on immediately after food and sometimes even 
while food was being taken. It was relieved by vomiting, which occurred during 
most attacks. The vomit contained a large amount of mucus. 

On EXAMINATION he was a healthy-looking man who showed a certain amount 
of tenderness in the epigastrium. There was a wide band of hyperesthesia extending 
from the 5th to the 10th dorsal segment on both sides on the front of the abdomen. 
A test meal showed no free HCl and a total acidity of 5. The X rays revealed 
a greatly dilated cesophagus along its whole length, the obstruction being situated 
at the level of the diaphragm. M£sophagoscopy was carried out on Sept. 21, and 
showed a characteristic dilatation of the cesophagus which contained a large quantity 
of food and fluid. When this was siphoned off a tightly-constricted opening was 
seen at the level of the diaphragm and there was no evidence of any growth. 
An operation was therefore performed, the opening being digitally dilated from 
below in the usual manner until four fingers could be passed. Two days after the 
operation he vomited a good deal of bright-red blood, probably from the gastric 
incision. This, however, ceased and he then made a rapid recovery and was soon 
able to swallow all food well. He has been seen at short intervals since. He states 
that occasionally he has a very slight amount of pain, but that there is never any 
difficulty in swallowing his food and 
that he is able to take a full diet. 

















Fic. 448.—Case 13. Appearance of cesophagus Fic. 449.—Case 13. Appearance of ceso- 
before operation. phagus before operation. 


Case 13.—H. R., a male, age 65, was first seen on Dec. 12, 1922. He had been 
quite well until two years ago. He was then in a hospital with double pneumonia, 
and immediately after leaving he commenced to have loss of appetite and vomiting. 
He was then admitted to a hospital in South Africa and operated upon nine months 
ago in the belief that he was suffering from carcinoma of the pylorus. Nothing 
abnormal was found in the stomach, and his appendix was removed. He had little 
or no relief following this operation and has now continuous discomfort in the right 
hypogastrium, which is greatly increased even with the smallest quantity of solid 
food. For some months he has been passing a tube in the belief that he is washing 
out his stomach. He has had a good deal of regurgitation, which is more marked 
immediately after meals. His appetite is good, but he is afraid to eat. 

On EXAMINATION he was found to be a thin, wasted old man with a retracted 
abdomen. There was some splashing over the stomach, but no tumour could be felt. 
A test meal withdrew some semi-digested food but no blood. There was no free HCl, 
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and the total acidity was 30. The X rays showed characteristic dilatation of the cso- 
phagus with obstruction at the cardiac orifice (Figs. 448, 449). The cesophagoscopic 
examination was in every way characteristic of cardiospasm. An operation was per- 
formed on Jan. 1, the abdomen being opened in the usual way and the lower end of 
the cesophagus dilated ; the obstruction even in this case was definitely not at the 
cardiac orifice, but at the level of the diaphragm. Four fingers were passed until the 
opening was fully dilated. The wound was closed in the usual way and he made a 
rapid recovery. At the end of six months he was completely free from symptoms. 
He then returned to South Africa, and has just written that he is in perfect health 


Case 14.—F. M. (referred to me by Sir Thomas Parkinson), a male, age 66, wa; 
first seen on Feb. 1, 1928. He stated that he had been quite well until the end of 
1918, when he had had attacks of vomiting, which at first were periodic but had 
later become continuous. He had a certain amount of epigastric discomfort and 
would return his food immediately after meals. Sometimes there would be 
regurgitation after only a few mouthfuls. In 1919 he was X-rayed and seen by 
surgeons, who advocated the passage of a tube and administration of belladonna. 
He had a slight amount of relief from this form of treatment, but would still vomit, 
and sometimes after a meal would bring up more than he had taken. The returned 
fluid was often more thana pint, and the regurgitation was most marked at night. 

ON EXAMINATION he was a tall, well-developed but much wasted man. There 
were no physical signs in the abdomen and nothing abnormal could be found in the 
neck. He had an extreme degree of myocardial degeneration, the heart being 
considerably dilated and his pulse very rapid and irregular. A skiagram showed a 
characteristic dilatation, with the obstruction at the level of the diaphragm. The 
cesophagoscope revealed also the characteristic changes of a cardiospasm. The 
question of operation, in view of his heart condition, was very carefully considered. 
He was urgently desirous that something should be done, and was prepared to take 
any risk, and therefore I consented to operate. The usual operation was done 
on Feb. 2, the orifice being dilated to admit 
four fingers. Immediately after operation 
his progress was good, but seven days later 
he developed cardiac failure and died. 


Case 15.—M. K. (referred to me by Lord 
Dawson), a female, age 31, was first seen on 
April 26, 1923. She stated that she had 
been weil until October, 1920. She then 
noticed that during the course of a meal 
her food sometimes returned. After a small 
quantity had regurgitated she was able to 
return to her meal. On the advice of her 
doctor, bougies were passed and the stomach 
was washed out through a tube. She had 
very little relief from this and was unable 
to swallow solid food. A _ skiagram was 
taken at that time and the lower end of the 
cesophagus was found to be obstructed. A 
mercury tube was then passed, which gave 
Fic. 450.—Case 15. Appearance of cso- a certain amount of mild relief, but for the 

ane Stowe Speen. next year she lived a somewhat invalid life 

and was never able to swallow fluids, and 

solid foods only with difficulty. In 1922 she was cesophagoscoped and dilatation 

was carried out six times with a hydrostatic dilator. A year ago she was pregnant 

and was told that with the pregnancy she would probably be better, presumably 

on the assumption that the change was functional. She had, however, obtained 
very little relief. 

On EXAMINATION she was found to be a very thin and wasted woman with no 
physical signs in the abdomen, and nothing abnormal could be found in the neck 
or thorax. X rays (Fig. 450) showed a typical dilatation at the lower end of the 
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csophagus. A certain amount of meal passed into the stomach and it was seen that 
the portion of the cesophagus between the diaphragm and stomach was not dilated. 
(Esophagoscopy revealed the characteristic change, there being a large quantity of 
fluid and a much dilated cesophagus. The opening was constricted. It would admit 
a bougie, but this was firmly gripped. Operation was therefore performed on May 9, 
1923, the lower end of the cesophagus being dilated digitally from the stomach until 
four fingers could be passed. She made a rapid recovery from the operation and in 
a little over a fortnight was able to swallow all food without pain and with no signs 
of discomfort. She continued to make good progress, and a year later was in 
perfect health, feeling much better and stronger and having no difficulty in 
swallowing. 


Case 16.—T. S. (referred to me by Mr. Lett), a male, age 64, was first seen on 
July 24, 1924. He had been quite well until three years ago, when he began to have 
some pain in the left side of the abdomen which was always most marked after food. 
Shortly after he commenced to have regurgitation and the feeling that the passage 
of his food was obstructed. This feeling was more marked with fluids than with 
solids, so that he was unable to take a long drink. He was in the habit of inducing 
vomiting before going to bed, otherwise the regurgitation at night would keep him 
awake. He noted that some of the returned food contained articles taken two 
meals before. 

ON EXAMINATION he was a well-developed healthy-looking man with no physi- 
cal signs in abdomen or thorax. Skiagrams (Figs. 451, 452) showed a wide dilatation 

















Fic. 451.—Case 16. Appearance of Fic. 452.—Case 16. Appearance of cesophagus 
cesophagus before operation. before operation. 


of the oesophagus which passed down as low as the cardiac orifice, but there was 
a definite constriction at the site of the diaphragm. (sophagoscopy revealed a 
characteristic condition of ¢ardiospasm. The cesophagus was very much dilated 
and contained a large amount of fluid. A bougie could be passed, but was very 
firmly gripped, and attempts at dilatation with graduated bougies passed through 
the cesophagoscope failed, for on each occasion the dilatation was slight, and when 
repeated only the smallest bougie could be passed. An attempt was made immedi- 
ately after dilatation to introduce Plummer’s hydrostatic dilator, but this failed to 
enter and remained kinked in the cesophagus (see Fig. 441). On Aug. 17 an operation 
was therefore performed, the abdomen being opened and the lower end of the 
cesophagus digitally dilated from the opened stomach. After four fingers had been 
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Date | SEX Ace TIME SYMPTOMS 
H.C. | 1913 | M | 50 | 1 year | Difficulty in swallowing. Returns half 
| or whole meal 
| R. H. | 1916 | M | 59 | 20 years | Periodic pain, epigastric. Vomiting 
| | after meals 
| 
L. S. | 1917 | F | 54 6 years | Periodic pain half an hour after food. 
| Vomiting. Thought to be gastric 
| ulcer 
| 
T. R. | 1917 | M | 51! 1 year | Difficulty in swallowing. Regurgita- 
| tion of food 
R.G | 1918 | M | 73 | 6 days | Difficulty in swallowing. Regurgita- 
| | tion after quarter of an hour 
A. A. | 1918 F | 63) 4 years | Vomiting in childhood. Increasing 
| | | | 
H. B. | 1919 | F | 54 | 2 years | Epigastric pain. Vomiting after meals 
| | | | 
Ww. M. | 1919 | M/|48| 1 year | Epigastric pain. Vomiting after meals 
M.H. | 1919 | F | 47 | 4 months | Regurgitation, pain and difficulty in 
| swallowing 
M. S. | 1921 | F | 42 | 23 years | Pain and difficulty. Much vomiting 
ae 
F. T. | 1921 |.M | 51 | 6 years | Difficulty in swallowing, especially 
| | fluids 
| | 
F. F. | 1921 | M | 31 /| 10 years Pain after food, periodic. Vomiting 
| | | ° 
H.R. | 1922 | M | 65 | 2 years | Vomiting. Loss of appetite. Laparo- 
| | tomy for carcinoma 
F. M. | 1923 | M | 66} 5 years | Vomiting, large quantities. Difficulty 
| | | most with fluids. Myocarditis 
| 
| M. K. | 1923 | F | 81) 38 years | Regurgitation. Difficulty with fluids 
T.> 5. | 1924 | M | 64 3 years | Pain after food. Vomiting. Diffi- 


culty especially with fluids 
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DILATATION 


TREATMENT 





PROGRESS 





Bougies failed 


Dilated, but no 
relief 


Bougies could 
not be passed 


Failed 


jon. Spas- Dilated 


| Failed 


Failed 


Passed 


Passed. No 
relief 





| Passed. No 
relief 


| Failed 
| Failed 
| Failed 


Failed 
| Failed 





Digital dilatation 


Digital dilatation 


| Digital dilatation 


Digital dilatation, 2 
fingers only 


Dilated with bougies | 


| Digital dilatation 





Digital dilatation 
Thoracotomy. Later 
digital dilatation 


Dilated with bougies 


Digital dilatation 


| Digital dilatation 


Digital dilatation 


Digital dilatation 


_ Digital dilatation 


Digital dilatation 


Digital dilatation 


Temporary relief from bougies. Later dilatation. 
No further symptoms. Cured. 


Quite well for 4 years, then lost sight of. 


Rapid recovery. Able to swallow all foods. Has 
remained free of all symptoms. 


Did well. Occasionally had to pass bougie. 
Died suddenly 5 years after operation. 

Died 6 years later, sarcoma. No recurrence of 
symptoms. 


Cured. Perfectly well 6 years after operation. 


| Cured. Quite free of all symptoms 5 years after 


operation. Skiagram 8 months after still 
showed dilatation. 


| Cured. Quite free from all symptoms. Able to 


eat anything 4 years after operation 


Cured. Last note June 6, 1924: quite well, 
free of all symptoms. 


Rapid recovery. No return of symptoms. 
Fourteen months later died of cerebrospinal 
fever. 


Rapid recovery. Cured. Able to swallow any- 
thing. X rays 6 months later showed rapid 
passage, but probably dilatation. 


| Rapid recovery. Quite well and free from all 


symptoms 3 years later. 


Rapid recovery. Went to S. Africa; at present 
in perfect health. 


Died of cardiac failure 7 days after operation. 


Rapid recovery. Able to swallow anything. 


Good recovery. Able to swallow anything at 
present date. X rays 1 month after operation 
showed the meal passing easily. 
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introduced the wound was closed and the patient made a rapid recovery. A fort- 
night later he was able to take all food and fluids well, and an X-ray taken a monih 
later (Fig. 453) showed the rapid passage of food from the cesophagus, so that 
it was necessary to take the film while 
the food was being swallowed. In this 
way some collection was still seen at the 
lower end of the cesophagus. In the 
upper part there were apparently peri- 
staltic waves and the meal was rapidly 
passed into the stomach. He is still able 
to swallow well, but the interval since 
operation is as yet too short to say that 
he is completely cured. 


The above method of treatment, 
although of considerable severity, has 
a very low mortality. It will be seen 
from my own series that there was 
only one death. This took place in a 
patient who was 66 years old and who 
was much weakened and exhausted by 
his obstruction, which had been pre- 
sent for four years. In addition he 
Fic. 453.—Case 16. Appearance of cesophagus had severe auricular fibrillation, the 

one month after operation. pulse being very weak and erratic; 
therefore it was only at his urgent 
request that I consented to operate. He well recognized the danger of opera- 
tion, but preferred to run any risk rather than continue longer in his existing 
condition, The results of treatment in the remainder have been most satis- 
factory. Case 4, which was only dilated enough to take two fingers, had some 
recurrence which was relieved by the passage of bougies. The others have 
remained well and free from recurrence. Three patients have died since 
operation, one of cerebrospinal meningitis, one of sarcoma of the chest, and 
one suddenly while at work. At the time of their death they were all free from 
any oesophageal symptoms. The remainder have had no further treatment 
of any sort and are able to eat and drink anything, a very important point 
when it is remembered that even with the hydrostatic dilator treatment has 
often to be repeated at short intervals, so that even if successful in that it 
allows the patient to eat, it may be extremely irksome. 

Apparently the successful results are dependent upon the dilatation being 
carried to such an extent that the musculature of the lower portion of the 
cesophagus is paralysed, and therefore in my opinion it is essential that the 
dilatation be carried out with the fingers. The muscle can be felt to stretch 
and the amount of dilatation can be controlled so that the danger of injury to 
the mucosa is reduced toa minimum. If forceps are used, the control is much 
less and the risk of rupture of the cesophageal walls considerably greater. In 
some of the reported cases, even when the dilatation was carried out with the 
fingers, this accident has happened. The margin between sufficient dilatation 
to prevent recurrence and rupture must be relatively small. The relief from 
the operation is immediate, and the diet in the after-treatment has only to be 
limited to the amount required for any operation upon the stomach. There 
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is, it is true, a danger of peritoneal infection during the operation, not only 
because the gastric opening has to be made sufficiently large to admit the 
operator’s whole hand, but also owing to the risk that as soon as the cesophagus 
is dilated below a large quantity of foul fluid from the cavity above may rush 
down and flood the peritoneum.. These dangers can, however, be easily 


guarded against on the one hand by carefully packing off the stomach before 


it is opened, and on the other by passing an cesophageal tube as soon as the 
patient is anesthetized. 

In the treatment of these severe cases many varieties of radical plastic 
operation have been devised and used, either because dilatation from above 
has become very irksome or has been found to be impossible by any method, 
One of the most interesting operations was that reported by Freeman?* in 
that it aimed at overcoming the lengthening. A patient was operated upon 
through a cervical incision, the cesophagus was found to be much dilated and 
enormously lengthened so that a long loop could be pulled out into the neck. 
Resection with end-to-end anastomosis was thought to be too risky a proce- 
dure ; the upper segment was therefore invaginated into the lower after the 
manner of an intussusception, and sutured in place. An cesophageal tube 
was passed and the wound sutured. In a few weeks the patient could swallow 
anything and has remained well for twenty years. 

In some cases an attempt has been made by a thoracic operation perma- 
nently to diminish the calibre of the cesophagus by plicating its walls after the 
manner of a gastro- or cecoplication.. The first of these operations appears 
to have been performed by Reisinger,** and later Meyer** reported a case 
where, after instrumentation and gastrostomy had failed, the thorax was 
opened and the cesophagus exposed. The vagi were carefully stripped off 
and the wall of the cesophagus was plicated. The patient developed 
emphysema, but for a while did well. At the time Meyer thought well 
of the operation and regarded the good result as in large part due to strip- 
ping off the vagi. In a later communication,** however, he mentions that 
this patient developed an cesophageal fistula and died a year after operation 
from suppurative mediastinitis. He reported two other cases. The first 
could swallow, but had to commence his meals with a large draught of 
water. The second was not much improved; he was able to swallow fluids 
but not solids. As with dilatation of the stomach or cecum, it is not to be 
expected that this form of treatment would give any measure of permanent 
relief, although the separation of the vagi and the interference with their 
action might cause paralysis of the musculature of the lower cesophagus 
and so lead to a cure. Meyer’s results are, however, not sufficiently 
encouraging to warrant the wider use of so severe an operation. 

Most of the other procedures have aimed at permanently overcoming the 
obstruction by some form of plastic operation on or about the cardiac orifice. 
An anastomosis between the dilated cesophagus and the stomach was advo 
cated by Biondi? in 1895. Similar operations were reported by Exner,> and 
Janeway and Green.2® The latter surgeons pointed out that the anastomosis 
could be performed either above or below the diaphragm. 

Lambert*! concluded that an operation above the diaphragm was useful 
for a simple stricture, but for cardiospasm the operation below the diaphragm 
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was of greater value because it was safer and equally efficient. He reporis 
a case where a flap consisting of the left abdominal wall in its upper part 
and the lower left thoracic wall were turned up. The diaphragm was then 
divided between the cesophagus and the inferior vena cava. A loop of the 
cesophagus was pulled down and sutured to the stomach. A crushing clamp 
which entered the stomach through a gastrostomy wound was applied to the 
tissues between the sutures. It was tightened after four days and removed 
after nine days. This method was followed by a complete cure. He 
performed the operation only after repeated attempts at dilatation with 
bougies and Plummer’s dilator had failed. 

In some cases, instead of a direct anastomosis between the stomach and 
cesophagus, some form of plastic operation which would lead to a permanent 
enlargement of the lower end has been attempted. Meyer*® has reported 
a case in which an operation similar to the Heinicke-Mikulicz pyloroplasty 
was performed. The recovery was slow but continuous, the patient still 
being under treatment eight months after the operation. 

Heller,” in 1914, advocated the use of a longitudinal division of the 
muscular wall down to the mucosa, much after the manner of the Rammstedt 
operation for congenital pyloric stenosis. His case did well, and seven years 
later he reported! that the patient was progressing favourably. He states that 
he knows of 16 such cases with no mortality, the results being good in 12 
and poor in 4. A similar operation had apparently been previously performed 
by Wendel.®°* Zaaiger® strongly advocates this method for those cases in 
which dilatation is not possible, and states that he has had 8 cases with no 
mortality. A case of a similar operation has been reported by Hurst and 
Rowlands,”* but in this the oesophagus was opened to make sure that all 
the circular fibres were divided, and probably because of this there was a 
fistula, which soon healed. The symptoms ceased after the operation, but the 
patient has not been followed up for sufficiently long to say that he is cured. 

Watts®”? has reported at length a most interesting case with a fifteen 
years’ history, where the passage of bougies and dilatation with two fingers 
by the Mikulicz method failed to cure. A gastrostomy was performed, but 
the patient refused to keep this open. She developed pellagra and a radical 
operation was then performed. The cardia was exposed through the abdomen, 
a 4-cm. incision was made through the anterior walls of the stomach and 
cesophagus, and these structures were approximated after the manner of a 
Finney pyloroplasty. This method was followed by a complete cure. 

All these operative measures are unquestionably very severe, and especially 
is the risk of a thoracic operation too great if any simpler method is avail- 
able. It is true that the plastic operations which have been reported on that 
portion of the oesophagus below the diaphragm, and the cardiac end of the 
stomach, have shown a low mortality rate, but some of these have given 
unsatisfactory results. Any form of anastomosis involves division of the 
diaphragm, with the consequent risk of injury to the pleura and _ possible 
infection of this cavity or of the mediastinum. Simple division of the circular 
muscle-fibres after the method of Heller has also been followed by failures, 
according to Heller in 25 per cent of cases. With digital dilatation the risk 
would seem to be much less. Apart from my own series, which shows only 
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one death,. and that in a patient who was very seriously ill, one knows that 
simple opening of the stomach is associated with practically no risk. The 
only danger is that of rupturing the lower end of the cesophagus, and if the 
dilatation is slowly and carefully carried out, this should practically never 
occur. As the mucosa is left intact, there should be very little tendency for 
any subsequent contraction, and the after-results in my own cases would 
seem to show that there is a very slight chance of any recurrence, provided 
the dilatation is carried to a sufficient degree. In the only case of my series 
in which there was further trouble (Case 4), and in the case reported by 
Watts, where this method failed, the dilatation had only been carried to the 
extent of inserting two fingers, which was evidently insufficient. When fully 
dilated, the lower end of the cesophagus, and therefore also the opening in the 
diaphragm, will admit the cone formed by the four fingers to pass the proxi- 
mal interphalangeal joint. My own experience therefore leads me strongly to 
the conclusion that digital dilatation affords the safest and most satisfactory 
method of treatment for all those cases of cardiospasm in which dilatation 
with bougies or the hydrostatic dilator is either not possible or affords too 
small a measure of relief. 

An interesting question naturally arises: What happens to the dilatation 
and hypertrophy of the cesophagus when the obstruction has been removed 
and the food passes easily ? Lambert states that the cesophagus which has 
been greatly dilated in many cases does not regain its muscular tone and 
cannot return to its normal size and shape. Plummer‘¢ says that after oper- 
ation the cesophagus does regain its shape and size, and that its walls can and 
do return to normal, an observation which would lead one to believe that many 
of his cases were of the milder variety or were seen in the earlier stages. I 
have examined several of my cases at long periods after operation when they 
have been free from symptoms, and have found it extremely difficult to say 
what is the condition of the oesophagus, for the opaque meal passes through so 
rapidly and directly that a complete picture of the outline of the tube cannot 
be made out. The meal, however, seems to pass over a relatively wide area, 
which would lead one to infer that although collapsed there is really not any 
definite diminution in the size of the lumen. This failure of the walls to 
recover their normal characters after the obstruction has been removed would 
lend further support to the view that the condition is of congenital origin. 







































REFERENCES. 





1 Barton, E. B., and Dent, H. H. C., “‘ Pyloric Stenosis with Spasmodic Dysphagia ”’, 
Brit. Med. Jour., 1918, Nov. 9, 514. 

2 Batty SHaw, H., and Woo, A. W., ‘Six Cases of Gsophagectasia’’, Proc. Roy. 
Soc. Med. (Med. Sect.), 1916, Dec., 1. 

8 Bronp1, ‘‘ Esofago-gastrostomie Sperimentale Intro-toracisa”, Suppl. to Policlin., 
1895, 1, 964. 

4 BowKeER, G. E., Brit. Med. Jour., 1918, Oct. 11, 915. 

5 Box, C. R., Proc. Roy. Soc. Med. (Med. Sect.), 1916, Dec., 1. 

6 Brown KELLY, A., ‘“‘ Discussion on Dilatation of the Gsophagus without Anatomical 

Changes ”’, Proc. Roy. Soc. Med., 1919, March, 48. 


















736 








THE BRITISH JOURNAL OF SURGERY 


7 Brown KEL Ly, A., “ Stenosis at the Lower End of the sophagus, etc.”, Brit. Med, 
Jour., 1912, Oct. 19, 1047. 
® Brown KELty, A., ‘ Gisophageal Obstruction due to Hypertrophy of the Cardiac 
Sphincter, etc.”’, Proc. Roy. Soc. Med., 1920, July, 206. 
® CAMERON, H. G., Proc. Roy. Soc. Med. (Child. Dis. Sect.), 1920, March. 
10 EauerS, H. W. E., “Ein Fall von wahrscheinlich kongenitaler Hypertrophie der 
(Esophagusmuskulatur ”, Virchow’s Arch. clxxxiv, s. 512. 
11 ErnHORN, Med. Record, 1888, liv, 751. 
12 ELLIESON, ‘‘ Ueber idiopathische Hypertrophie der CEsophagus-Neurosen ”’, Verhand. 
des 3ien Internat. Lac-Rhin. Kongress, 1912. 
13 ELLISON, Virchow’s Arch., clxxii, 501. 
14 ERDMANN, J. F., “ Cardiospasm ”’, Surg. Gynecol. and Obst., 1912, March, 286. 
15 EXNER, “‘ Beitrag zur subphrenischen (£sophagogastrostomie ”’, Wien. klin. Woch., 
1917, s. 886. 
16 FREEMAN, L., “‘ An Operation for the Relief of Cardiospasm, etc.”, Ann. of Surg., 
1923, August, 173. 
17 FrencH, J. G., “‘ Stricture of the Lower End of the (Esophagus, Spasmodic”’, Proc. 
Roy. Soc. Med., 1911, Jan., 36. 
18 GorTsTEIN, I., “‘ Dilatation of the Gsophagus due to Chronic Cardiospasm, ” Allg. 
med. Cenir.-Zig., 1907, Sept. 19, 563. 
19 HaRMER, D., Discussion following Hill’s paper, Proc. Roy. Soc. Med., 1919, 
March, 33. 
20 HELLER, ‘‘ Extra-mukosa Cardioplastik beim chronischen Cardiospasmus, etce.’’, 
Mititheil a.d. Grenzgeb. d. Med. u. Chir., 1914, Ivii, s. 141. 
21 HELLER, Verhand. d. Deut. Gesellsch. f. Chir., 1921, xlv, s. 144. 
22 Hurst, A. F., ‘ Case of Achalasia of the Cardia ”’, Proc. Roy. Soc. Med., 1915, Jan., 22. 
23 Hurst, A. F., Discussion following Jordan’s paper, Brit. Med. Jour., 1913, Oct. 11, 
915. 
24 Hiti, W., “ Discussion on Dilatation of the Gisophagus without Anatomical Stenosis ”’, 
Proc. Roy. Soc. Med., 1919, March, 33. 
25 Hitt, W., “‘ Idiopathic Spasm of the CEsophagus as a common Diagnostic Error ” 
Jour. of Laryngol., 1912, Feb. 
26 Hurst, A. F. and Row.anps, R. P., “ Case of Achalasia of the Cardia Relieved by 
Operation ”’, Proc. Roy. Soc. Med. (Clin. Sect.), 1924, xvii, No. 10, Aug., 45. 
27 HuTCHISON, R., “‘ Congenital Pyloric Stenosis’, Brit. Med. Jour., 1910, Oct. 8, 1021 
28 JANEWAY, H. H., and GREEN, N. W., “‘ Cancer of the Esophagus and Cardia, etc.”’, 
Ann. of Surg., 1910, lii, 66. 
29 JorDAN, A. C., “‘ A Note on Cardiospasm ”’, Brit. Med. Jour., 1918, Oct. 11, 915. 
30 LAMBERT, A. V. S., “‘ Treatment of Diffuse Dilatation of the Esophagus by Operation ”’, 
Surg. Gynecol. and Obst., 1914, Jan., xviii, 1. 
31 LAMBERT, A. V. S., Ann. of Surg., 1913, Sept., 415. 
32 LANGMEAD, F., Proc. Roy. Soc. Med. (Child. Dis. Sect.), 1920, March, 43. 
33 MEYER, W., “‘ Impermeable Cardiospasm successfully treated by Thoracotomy and 
(Esophagoplication ”, Ann. of Surg., 1911, Feb. 11, 293. 
34 MeyeR, W., “ Thoracotomy for Impermeable Cardiospasm, etc.’’, Ann. of Surg., 
1912, Feb., 366. 
35 Meyer, W., Ann. of Surg., 19138, Nov., 693. 
36 MrIKULICZ, VON, “ Zur Pathologie und Therapie der Cardiospasmus’”’, Deut. med. 
Woch., 1904, Jan. Feb. 
37 MIKULICZ, VON, ‘* Uber Gastroskropie und Csophagoskopie mit Demonstration am 
Lebenden ’’. Verhand. d. Deut. Gesellsch. f. Chir. XI Cong., 1882, 30-38. 
38 Moore, I., ‘* Discussion on Dilatation of the Hsophagus without Anatomical Changes ”’, 
Proc. Roy. Soc. Med., 1919, March, 67. 
39 MorGan, G., Med. Record, ii, 172. 
40 Mutcu, N., “ The Treatment of Cardiospasm ”’, Practitioner, 1921, Nov., 339. 
41 PaMPERL, “‘ Zur Operativen Behandlung des Kardiospasmus ”’, Deut. Zeits. f. Chir., 
1919, exlviii, s. 206. 
42 PaARKES-WEBER, F., Proc. Roy. Soc. Med. (Child. Dis. Sect.), 1920, March, 43. 
43 PARKES-WEBER, F., “‘ Spasmodic Stricture of the (Esophagus (Cardiospasm) with 
Fusiform Dilatation above it”, Proc. Roy. Soc. Med., 1914, June, 147. 
4 PLuMMER, “ Cardiospasm, with a Report of Forty Cases”, Jour. Amer. Med. Assoc., 
1908, Aug. 15, 549. 
45 PLUMMER, “ Cardiospasm, with a Report of 301 Cases’, Med. Clinics of N. America, 
1921, v. 355. 
46 PrumMER, “ Diffuse Dilatation of the Csophagus without Anatomic Stenosis ”’, 
Jour. Amer. Med. Assoc., 1912, Ixviii. 20138. 











SURGICAL TREATMENT OF CARDIOSPASM 


47 PRITCHARD, E., and HiLuier, W. T., Proc. Roy. Soc. Med., 1920, xiii, 332. 

48 REISINGER, “‘ Ueber die Operative Behandlung der Erweiterung des Csophagus”’, 
Verhand. d. Deut. Gesellsch f. Chir., 1907, s. 86. 

49 RUSSELL, J. C., Brit. Med. Jour., 1898, i, 1450. 

50 SHATTOCK, S. G., ‘‘ Is there an Idiopathic Dilatation of the Urinary Bladder ?” Proc. 
Roy. Soc. Med., 1908, Dec., 88. 

51 SnatTock, S. G., Discussion following Shaw and Woo’s paper, Proc. Roy. Soc. 
Med. (Med. Sect.), 1916, Dec., 1. 

52 Straus, H., Klin. Woch., 1904, No. 49. 

53 THIEDING, ‘* Ueber Cardiospasmus, etc.”, Beiir. z. klin. Chir., 1921, exxi, s. 237. 

54 TILLEY, H., Discussion after Batty Shaw’s paper, Proc. Roy. Soc. Med. (Med. 
Sect.), 1916, Dec., 1. 

55 WAKELEY, C. P. G., “‘ A Case of Hiatal Cisophagismus in a Man, age 36”, Brit. 
Med. Jour., 1916, Aug. 22, 589. 

56 Watton, A. J., A Text-book of the Surgical Dyspepsias, 1923. 

57 Warts, S. H., “‘ Cardioplasty for Cardiospasm ”, Ann. of Surg., 1923, Ixxviii, No. 2, 
Aug., 164. 

58 WENDEL, “ Zur Chirurgie des (Esophagus ”’, Arch. f. klin. Chir., 1910, xciii, s. 3111. 

59 ZAAIGER, J. H., ‘‘ Cardiospasm in the Aged”, Ann. of Surg., 1928, Ixxvii, No. 5, 
May, 615. 


137 


VOL. XII.-——-NO. 48. 








738 THE BRITISH JOURNAL OF SURGERY 


ABDOMINAL TORSION OF THE OMENTUM. 
By ERNEST COWELL, Croypon. 


DEFINITION. 


THE term ‘torsion’ is thus defined in Quain’s Dictionary of Medicine: “In 
relation to organs or growth, it indicates a form of displacement in which the 
mass is twisted on itself.’ Some writers use the word ‘volvulus’ in connec- 
tion with twisted omentum, but this is misleading and should be kept for a 
description of twisted bowel (Billing). 


INTRODUCTION. 


Abdominal torsion of the great omentum, unaccompanied by complica- 
tions arising from, or factors associated with, any form of hernia, is a rare 
condition. A search of the literature from 1882 to the end of 1924 has revealed 
only eighteen recorded cases, including a new case met with in the surgical 
practice of the author. In view of the fact that few surgeons publish isolated 
cases, especially in this country, it is hard to believe the condition is really 
as rare as one might otherwise suppose. Of the 18 cases, 8 are reported from 
America, 3 from Germany, 2 from Austria, 2 from France, 1 from Australia, 
and 2 from England. 

Torsion of the great omentum associated with hernia is not uncommon. 
Considerably over a hundred papers have been published on this subject, 
and approximately 140 cases described. 

A search in some of the larger surgical text-books has shown that in the 
majority of cases an extremely scanty description of the condition is given, 
if indeed any at all. Thomson and Miles (6th edition) alone give a short but 
full account. Keen’s System of Surgery, 1908, Vol. IV, dismisses the subject 
in a few words. One German reference is given (Litthauer, 1906, an unimport- 
ant paper) together with the English work by Corner and Pinches, 1905. 
This reference, however, is given “‘ Comer and Pinches, date 1805 ” 


HISTORY. 


According to Aimes, the first surgeon to describe torsion of the omentum 
was Pierre de Marchettes, in 1851. I have been unable to trace any publica- 
tion by this author. To Oberst, in an article on hernia (1882), belongs the 
credit of first drawing attention to the condition. His case was associated 
with an inguinal hernia. Until 1902 no case of true intra-abdominal torsion 
was described. Beyond the mere publication of cases, the most helpful articles 
dealing with pathology and etiology are those of Scudder, 1904, Corner and 
Pinches, 1905, Lejars, 1907, Fuller, 1908, and Aimes, 1919. Hedley, in 1911, 
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published a short paper dealing with 93 cases, mostly hernial. Smythe, in 
1906, gave an elaborate differential diagnosis between the condition and 
appendicitis. 


SURGICAL ANATOMY OF THE GREAT OMENTUM. 


The anatomical facts which have a surgical bearing on torsion of the 
omentum may be. described under the following heads: (1) Developmental 
abnormalities; (2) Size and position; (8) Arrangement of blood-vessels ; 
(4) Nerve-supply. | 

1. Developmental Abnormalities.—These abnormalities would appear 
to be almost unknown. Cullen, in his case, thinks that the torsion occurred 
in an accessory portion of the omentum. The twisted portion, as in my case, 
appears so isolated from the rest of the organ that it is tempting to regard 
the part as accessory, whereas it is in all probability merely an outlying 
portion. In this connection may be mentioned the ‘third omentum’ of 
Bierman. A_ better term would be 
‘accessory small omentum ’ (Fig. 454). 
This triangular fold hangs down over 
the right half of the stomach and may 
produce symptoms simulating chronic 
gastric ulcer. In Bierman’s paper an 
X-ray picture is given showing a per- 
manent notch in the lesser curvature. 
The term ‘third omentum’ is usually 
applied to a large fatty fold which 
passes from the cecum a variable dis- eet 
tance along the ileum, I myself have ogi! Bigrman's tied omentom 
recently encountered a post-mortem 1923, xxxvi, 708.) 
specimen of Bierman ‘third omentum’. 

There was no deformity of the stomach, and the condition was not associated 
with gastric symptoms. 

2. Size and Position The size and weight of the great omentum 
varies within very wide limits according to the general state of obesity of 
the patient. In stout persons the weight may be several pounds, and in 
emaciated cases only an ounce or two. Cunningham’s Anatomy, page 1104, 
states that the omentum hangs down to a variable extent and that it is rare 
to find it spread evenly over the front of the intestines; more commonly it 
is folded in between some of the coils of intestine or tucked into the left 
hypochondrium. The latter statement is interesting because, when either the 
whole or a part of the omentum undergoes twisting, symptoms and signs are 
almost invariably produced on the right side of the abdomen. Lockwood is 
quoted by Cunningham to the effect that ‘“‘ In bodies under forty-five years 
of age, the omentum can rarely be drawn down below the level of the pubic 
spine; in older bodies the reverse is the rule’’. It will be seen, however, 
in discussing the etiology later, that in rather more than half the collected 
cases of pure intra-abdominal torsion the average age was thirty years. 

The mobility of the two lateral borders of the omentum varies. The left 
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border is usually packed into the left hypochondrium, even extending round to 
the loin, and as a rule presents a straight margin. Lying over the contracted 
descending colon, it does not undergo the same amount of movement as the 
right border. The latter usually presents one or more processes (Fig. 455), and 
lying, as it does, over the 
ceecum and ascending colon, 
undergoes more movement 
than the left border. Pos- 
sibly these facts account 
for the greater frequency 
of torsion occurring on the 
right side of the abdo- 
men. The mobility of the 
omentum depends upon: 
(a) Diaphragmatic action ; 
(b) Intestinal _ peristalsis ; 
and (c) Movements of the 
abdominal wall (Dickenson, 
and also Aimes). 

Some interesting ex- 
periments of Ricoux and 
Milian showed that when 
irritating particles were 


Fic. 455.—Fat-free omentum showing main blood-supply. introduced into the perito- 
Two epiploic arteries are seen forming I, Subcolic arch; II, SER : : 
Marginal arch. Five or six epiploic arteries course down neum, within fifteen min- 
over the colon, in small mesenteric folds of their own, to ~ 
end in the marginal arch. S, Stomach; D, Duodenum ; utes they were found rolled 
C, Transverse colon. (Sketch by the author from specimen.) up In the omentum near 


the stomach.» In laparoto- 
mies, on the other hand, I have observed either enlarged glands or tuberculous 
nodules in an otherwise healthy omentum which have not led to any 
deviation from the normal position of the organ. 

Byron Robinson states that the omentum extends into the pelvis in 25 
per cent of males and 50 per cent of females. In my 18 collected cases the 
sexes are almost equally represented (10 males, 8 females). 

Eccles, in writing of the position of the omentum as the result of a study 
of 90 subjects, says that in only 50 per cent is the organ unfolded. 

3. Arrangements of Blood-vessels.— According to Payr the arrangements 
of the vessels is an important factor in the causation of torsion. If the veins 
become engorged, the accompanying arteries are pulled on and the elasticity 
of their coats causes torsion. 

Most text-books of anatomy fail to refer in detail to the arrangement of 
blood-vessels in the omentum. I have examined the omental blood-supply and 
would draw attention to the plan shown in Fig. 455. Here, in a favourable 
subject, the vessels are easily seen. The main supply is derived from long 
epiploic branches of the right and left gastro-epiploic arteries. These course 
downwards over the transverse colon, not between the anterior layers of the 
omentum, but in little peritoneal folds or mesenteries of their own. Arriving 
at the lower border of the omentum, the right and left branches eventually 
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join each other, forming a fine marginal arch. Three or four epiploic branches 
reach this arch at intervals between these two. The marginal arch also 
receives a few small branches from the subcolic arch. The subcolic arch 
lies a variable distance below the transverse colon; it may be 1 inch or as low 
as 8 or 4 inches. Usually the arch is well formed, but sometimes is difficult 
to identify. It rises from the first left epiploic artery and runs almost 
horizontally towards the right, where it is completed by inosculating with a 
branch of the second right epiploic artery. The arch is crossed by the inter- 
vening epiploic arteries as they continue downwards to end. in the marginal 
arch. The veins run with the arteries. Posteriorly a few branches reach 
the lower portion of the omentum from the middle colic artery. 

4. Nerve-supply.—Reference to the text-books of anatomy again shows 
that very scanty mention is made of the nerve-supply of the omentum. In 
a fat-free omentum fine branches of the splanchnic nerves may be seen running 
upwards anteriorly over the colon, uniting with the nerves from the stomach 
to join the semilunar ganglia. Posteriorly one or two nerves may usually 
be found running with the colic vessels to join the coeliac plexus. 

The sensitiveness of the omentum to pain has been studied by Gordon 
Taylor, Hillman, and others, during surgical operations carried out under 
regional and splanchnic analgesia. When the coeliac and semilunar ganglia 
are blocked by the method described by Gaston Labat (similar methods also 
by Kappis and Naegeli), or the splanchnic nerves alone by paravertebral 
injections from the 6th to the 12th dorsal vertebra (Marc Roussiel), the 
omentum may be handled or even pulled on 
without causing any pain in a conscious patient. 

Clinically I have observed violent and acute 
epigastric pain, felt chiefly in the gall-bladder 
region, which at operation was found to be due 
to a band of the right part of the omentum 
being tightly adherent to the fundus of the 
uterus. Division of this caused complete cessa- 
tion of symptoms. In the cases where torsion 
occurs, pain is always felt, and always on the 
right side of the abdomen. 


MORBID ANATOMY AND PATHOGENESIS. 


Morbid Anatomy.—Reference to Figs. 456 
to 458 will show the common appearance of 
this condition. The size of the mass ranges 
from a large tumour, where the whole omen- 
tum is involved, to a small one the ‘size of a __ Fie, 456,—Redrawn from 
fir’ “ee . . Kohler’s case. (Arch. f. klin. 

g’ (Baldwin’s case), where a portion only is Chir. 1918-19, exi, 18, 514.) 
twisted. The measurements of specimens shown (x 4) 

in Figs. 457 and 459 are those most commonly 

met with. Out of 11 cases collected by Skeel, the whole omentum was 
involved in 5, part in 5, and the ‘accessory’ omentum in 1. The pedicle 
is usually the size of a finger, and has been found twisted once (Stewart) 
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or as many as eight times (Baldwin). As a rule it is impossible to untwist 
the pedicle. In one case (Eitel) the omentum was ‘unrolled’, replaced, and 
the patient recovered. This case is a doubtful one 
and is not included in my list of true cases. 

As a result of the strangulation and interference 
with blood-flow, the mass 1s generally found in a state 
of red infarction. The colour is usually described as 
dark purple, black, or a dark red. On viewing it 
through the peritoneum some authors have noted a 
bluish appearance. Many writers emphasize the light- 
ness of the adhesions between omentum, parietal 
peritoneum, or neighbouring organs. In the author’s 
case the ease with which these fine recent adhesions 
gave way was remarkable. It must be remembered, 
however, that in certain cases an old, dense attach- 
ment exists to some organ such as the appendix or 
a Fallopian tube, which requires care in division (see 

Fic. 457.—D’Allaine Fig. 457). The omental mass is usually found adherent 
and Rouffiac’s case, ; " ; 
(Redrawn trom Bull. ¢ to the anterior parietal peritoneum, this accounting 
oer on a a “a for the physical sign of dullness frequently noted. In 
(x 4.) my case the blood-vessels of the parietal peritoneum 

were vividly injected, producing a scarlet appearance. 
The consistency of the mass is peculiar, and is well described by Stewart as 
feeling “like a gauze sponge found in the abdomen”. 

As a rule operation is performed before necrosis has time to develop into 
gangrene. In Lefebvre’s case, however, the black 
mass was found friable and on the point of breaking ‘ yo 












down, having undergone Hartmann’s third degree of . 
infarction. Gangrene has been described in hernial 
cases (Demons and Moresco). In two doubtful cases 
early diffuse abscess formation was beginning (Swain). 
The pedicle may rupture and the mass become 
attached secondarily to some abdominal or pelvic 
organ (Wiesinger). An important fact to bear in 
mind is the frequency with which a_ blood-stained 
peritoneal exudate is met with, as indeed in all cases 
of strangulation of an abdominal organ. This varies 
in amount from a few ounces (Fuller) to one and 
a half litres (Simon). In the series of cases here 
described more than half the authors do not mention 
the question of free fluid. Several of the remaining 
authors speak of a ‘rush’ (Corner and Pinches, also 





Skeel), showing that the fluid is under considerable Fic. agg 
. . 1 

tension. In some of the specimens removed vascular tia, a Seg. 1904, 

engorgement is pronounced (Fig.458). In the author’s 916.) (x 4.) 


case it was difficult to find any enlarged vessels. 
A case published by Adams as one of “ Primary Acute ‘Inflammation of 
the Great Omentum ” is interesting as a possible pre-torsional state of the 
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omentum. Here after two days’ pain in the right lower abdomen and. signs 
of a mild appendix attack, the omentum was found congested, inflamed, and 
lightly adherent to a reddened area of parietal peritoneum. The appendix 
merely showed signs of chronic disease. 

A contributory cause should be looked for before the abdomen is closed. 
The hernial orifices should be examined ; even if there is no hernia or 1f one 
has been down for many years, fine adhesions may exist in the neighbour- 
hood of the internal abdominal ring (Block). In another case (Picquet) a 
distant pedicle of twisted omentum was found inserted into the inguinal 
region, but without any apparent hernial orifice. : 

Inflammation of the vermiform appendix, either acute or chronic 
(Schoenholzer), salpingitis (Noble), pressure of an ovarian cyst (Payr), or 
hydatid cysts (Broca, also Tuffier) are the commonest contributory patho- 
logical factors. Other pathological complications that have been met with 
are described by Aimes in his valuable paper: suppurative pancreatitis, 
peritonitis, hematemesis and melena, pulmonary embolism, phlebitis, and 
blood-stained ascites. 


Pathogenesis.—The hypotheses put forward are as follows (Aimes) :— 

Baracz: The presence of a hernia leads to adhesions which eventually 
result in the twisting of the omentum. In this connection Picquet points 
out that in many cases a double pedicle becomes formed, between which the 
omentum swings like a handkerchief folded triangularly. 

Richardson : Following inflammation of some organ such as the appendix, 
the free edge becomes matted. This later forms a ball, allowing easy rotation. 
There is, however, very little evidence for this. 

Jaboulay : The condition results from an exaggeration of the normal 
movements. This is probably true in many cases, since neither a contributory 
anatomical cause nor a history of trauma is present. 

Bazy : Due to increased intestinal peristalsis. 

Payr : Due to the anatomical arrangement of the vessels, when, following 
venous congestion, the arteries twist spirally. 

Skeel : The presence of chronic appendicitis in 8 out of 10 cases collected 
by himself, leads this author to the view that local omental inflammation with 
thickening occurs, thus giving rise to subsequent twisting. 

Baldwin : Supposes a congenital malformation of the omentum may lead 
to pedicle formation. No evidence. 


CLASSIFICATION. 


The clinical classification suggested by Corner and Pinches in 1905 has 
been adopted by most writers on this subject, either with or without slight 
modification (Fuller, and others). They divide up cases of torsion of the great 
omentum as follows :— 

1. Abdominal : no hernia exists. 

2. Hernial: the twisted omentum lies solely in the sac. 

3. Hernial and abdominal: (a) A hernial tumour is present ; (b) Hernial 
sac is empty. 
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Skeel, in 1907, suggested a more elaborate grouping :— 

1. Torsion with hernia: (a) Twisted in the sac; (b) Twisted in sac and 
abdomen ; (c) Adherent-to sac, twisted above it. 

2. Torsion in abdomen: Hernia existing or having existed, but no present 
connection. 

3. Pure intra-abdominal torsion. 

Aimes, in 1919, suggested an even more detailed classification :— 

1. Partial: (a) Intra-abdominal; (b) Saccular—sac empty, sac full. 

2. Total: (a) Abdominal or omento-volvulus; (b) En masse, or intra- 
abdominal and intra-saccular. 

83. Complex: (a) Associated with omental tumours and cysts; (b) Associ- 
ated with inflammation of appendix, tube, or ovarian cysts; (c) 
Torsion of inflammatory tumour. He also talks of acute and chronic 
torsion, primary and secondary. 

This classification appears unnecessarily complicated, and I therefore 

suggest the following :— 

1. Abdominal: (a) Primary—no apparent cause present; (b) Secondary 
—associated disease of abdominal or pelvic organs. 

2. Hernial: (a) Intra-saccular; (b) Intra-abdominal ; (c) Combined. 


ETIOLOGY AND CLINICAL STUDY. 


In the present paper the results of a study of 18 cases of pure intra- 
abdominal torsion of the omentum are alone considered. A few cases where 
hernia was present, but without apparent causal connection, will be described 
later. 

Age Incidence.—10-20 years=1 case ; 20-30=6 cases; 30-40=4 cases ; 
40-50=8 cases; 50-60=4 cases. The youngest case was 14, the oldest 55. 

Sex.—Ten male, eight female. ; 

Obesity.— Mentioned as excessive in three cases. 

Trauma.—History absent in all cases. 

Associated Inflammatory Disease.—Three cases. 

Clinical Picture—From the study of the cases the following composite 
description may be taken as typical of the condition: The patient, either 
male or female, at the period of young middle age and having tendency to 
stoutness is seized with sudden abdominal pain. The pain is not too severe 
at the onset, and is generalized in the upper abdomen. Later it becomes 
emphasized and located to the right abdomen from costal margin to iliac 
fossa. Vomiting may occur, but is not a feature. The action of the bowels 
gives no useful information. 

In almost all the cases the diagnosis of a mild appendicitis is made, and 
since the pulse is quiet and temperature rarely above 100°, expectant treat- 
ment is adopted. However, the patient does not improve, and usually is 
seen by a surgeon about the fourth day. On examination the general 
condition of the patient is not grave, but there is commonly an abdominal 
aspect. The abdomen is generally slightly distended, does not move well, 
and shows some rigidity of the right rectus. Percussion is dull anteriorly 
and in many cases an ill-defined ‘doughy’ mass can be made out. This is 
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usually taken for an appendix abscess, but reflection will show that the gravity 
of the patient’s condition and the size of the mass are out of proportion 
to the duration of the illness. Further details of symptoms may be studied 
in the table of cases included in this article. 


DIAGNOSIS AND TREATMENT. 


Diagnosis.—A definite clinical picture is produced by this condition, and 
surgeons who have had experience of more than one case (hernial type) have 
been able to make a diagnosis in subsequent cases (Rudolf—2 out of 4 cases 
—Lejars, Morestin, Tietz, Payr). So far, a pure intra-abdominal torsion has 
not been recognized before operation, but the possibility of a successful pre- 
operative diagnosis should be borne in mind. 

I have made a synopsis of a careful differential. diagnosis between 
omental torsion and appendicitis that has been compiled by Smythe. 


OMENTAL TORSION APPENDICITIS 


Age . Me es! oe 

Sex - Male < - ~ “ - Male to female, 6:1 
Early pain Right iliac fossa, 85 per cent - Umbilical 
Vomiting Infrequent - - - - Common 

Nausea - Absent. - - - . - Frequent 

Pulse - 80-100 - - - - - Rapidly rising 
Temperature - 99-100°~- - - - - 100—103° 
Tumour - Large, suddenly’ - - Develops slowly 
Rigidity - Less marked - - - - Early 

Percussion Dull - - - - - Resonant at first 
Facies’ - - Less anxious - : - 


Treatment.—A previous knowledge of the condition will ensure the 
correct management of the case at the laparotomy. So many surgeons of 
varying experience venture to operate in cases of acute appendicitis at the 
present time, that it is possible cases of omental torsion may be missed or 
overlooked. 

The mortality of the 18 collected cases is 5°5, one case dying on the third 
day from bronchopneumonia in spite of spinal anesthesia (Lefebvre). In one 
or two other cases the surgeon was greatly hampered by making a gridiron 
incision. Since, when operating on a diagnosis of acute appendicitis, the 
surgeon must be prepared to meet with almost any intra-abdominal condition, 
the incision chosen should be one which will not only give adequate access to 
the right iliac fossa, but which may also be readily enlarged either upwards or 
downwards. A right pararectal incision with displacement of the muscie 
either inwards or outwards is the ideal one. A rush of blood-stained fluid on 
opening the abdomen should remind the operator of the possibility of omental 
torsion. The soft adhesions, the bluish purple of the omental mass, and the 
ease with which the tumour can be separated from its surroundings, readily 
lead to its recognition and subsequent removal by ligature of the pedicle. 


NOTES ON AUTHOR’S CASE. 


H., male, age 48, a short stout man, a joiner, 11 stone 12 lb., was admitted 
to Croydon General Hospital, on Sept. 12, 1924, complaining of abdominal pain, 
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felt in the pit of the stomach “ alongside of the navel ”’ and later in the right 
lower abdomen. The pain was of four days’ duration and gradually increasing, 
There had been no vomiting or previous attack. The bowels were open. 
On examination there was tenderness and some rigidity from the gall-bladder 
to the right iliac fossa. There was some dullness 
on percussion. No mass could be felt. Pulse 90, 
temperature 99°. The case was thought to be one 
of cholecystitis or appendicitis, or both. 
OPERATION, Sept. 12.--A right external rectus 
incision was made with displacement of the muscle 
inwards. Several ounces of dark blood-stained fluid 
escaped immediately the peritoneal cavity was 
opened. The appendix was very slightly inflamed 
and was removed. On enlarging the incision up- 
wards, a dark-red mass, lightly adherent to the 
intestines and parietal peritoneum, was found. This 
was separated easily, and at first was thought to be 
inflamed omentum wrapped round the gall-bladder. 
The latter organ, however, was found to be healthy. 
After gentle manipulation the mass was freed, pulled 
out of the wound, and found to be a portion of the 
right side of the omentum, twisted twice on a narrow 
pedicle. This mass was removed after ligation of 
a the pedicle. No sign of any hernia could be dis- 
case. Drawn from. speci- covered. The abdomen was closed and the patient 
RAGE KF X Seeh.). made an uninterrupted recovery. Before removal 
it was found impossible to untwist the pedicle. 
Examination of the Specimen Removed (Fig. 459).—The piece of omentum 
measures 12x7X3 cm. The vessels are not especially noticeable. The 
omentum fat is seen to be in a state of red infarction. No sign of gangrene 
or breaking down. 


SYNOPSIS OF COLLECTED CASES OF ABDOMINAL 
TORSION OF THE OMENTUM. 


Case 1.—Noble, 1901. A female, age 24, admitted to hospital as a case of sub- 
acute appendicitis. Operation on the sixth day revealed a small portion of the 
omentum twisted on a small pedicle. The appendix was found thickened and an 
old gonorrheeal tube was also noted. The patient recovered after removal of the 
strangulated omentum. 


Case 2.—Baldwin, 1902. Male, age 47, came under observation for acute pain 
in right iliac fossa. After four days’ observation a diagnosis of subacute appendi- 
citis was made and operation performed. A small mass of omentum “ the size of 
a fig’ was found twisted eight times on a long pedicle. This was removed and the 
patient made a complete recovery.* 


_ » Case 3.—Syme, 1902. A female, age 51, came under observation because of 
severe abdominal pain chiefly felt ‘to the right of the middle line”. Pulse 70, 
temperature 98-4°. A vague swelling could be felt, which remained stationary after 
repeated examinations. ‘Abdominal hydatid disease was diagnosed and operation 
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performed on the seventh day. A mass of strangulated omentum was found 
adherent to the intestines. Recovery followed removal. 


Case 4.—Scudder, 1904. Male, age 25, was thought to be suffering from 
appendicitis. The illness began with generalized abdominal pain which later became 
localized to the right iliac fossa. He vomited at the onset of the attack. On 
examination a mass dull to percussion was found. Operation was performed on 
the seventh day and the specimen shown in Fig. 458 was removed. The appendix 
was oedematous. Patient made an uneventful recovery. 


Case 5.—Stewart, 1904. Male, age 55, acutely ill with severe epigastric pain 
and vomiting. Pulse 120, temperature 101°. A mass in the iliac fossa was 
present and was regarded as originating in an inflamed appendix. Operation on 
the fourth day showed a mass of twisted omentum 6 x 3 cm., which was removed. 
The appendix showed slight signs of catarrh. Patient recovered. 


Case 6.—Simon, 1905. Male, age 26, was regarded as suffering from a sub- 
acute appendicitis. He vomited at the onset and complained of right iliac pain. 
The pulse was 100 and the temperature 100°. An ill-defined swelling in the right 
abdomen. Operation delayed for ten days. On opening the abdomen 1} litres of 
dark fluid escaped, and a mass of dark strangulated omentum 18 x 10 x 6 cm. 
was removed with its twisted pedicle. Patient recovered. 


Case 7.—Corner and Pinches, 1905. Female, age 37, thought to be suffering 
from an appendix abscess. There was a dull mass in right iliac region. Operation 
on tenth day revealed dark free fluid in the abdomen and a mass of twisted omentum. 
There were extensive adhesions to surrounding viscera. Patient recovered after 
removal of affected mass. 


Case 8.—Cullen, 1905. Male, age 47. Diagnosed acute appendicitis. Pulse 
100, temperature 101°. A mass was noted before operation. Operation disclosed a 
twisted portion of the omentum, measuring 14 x 12cm. This was removed, and the 
patient recovered. Cullen regarded the twisted portion as ‘“‘ an accessory omentum”’. 


Case 9.—Riedel, 1905. Femele, age 38, was regarded as suffering from appendi- 
citis. Complained of right-sided abdominal pain, increased after micturition. Pulse 
and temperature normal, A twisted portion of the omentum was found and removed. 
This was adherent to the uterus and the anterior abdominal wall. Patient recovered. 


Case 10.—Riedel, 1905. Female, age 38. Commenced with slight vague 
abdominal symptoms, chiefly nausea and vomiting. Later, pain developed, chiefly 
in right upper abdomen. Pulse 102, temperature 37:5°. A diagnosis of appendicitis 
was made. At the operation the appendix was found to be inflamed, but the 
chief symptoms were due to a mass of twisted omentum which was adherent to the 
liver and diaphragm. Patient recovered. 


Case 11.—Skeel, 1907. Male, age 21, complained of epigastric pain and 
vomiting. On examination pulse was found to be 116, temperature 101°. The 
abdomen was rigid and dull on percussion. At operation on the fourth day a ‘rush’ 
of blood-stained fluid escaped from the abdomen and a mass of omentum was 
removed with a pedicle twisted five times. Patient recovered. 


Case 12.—Fuller, 1908. Female, about 50, complained of universal abdominal 
pain. At operation a large quantity of dark fluid escaped and a mass of twisted 
omentum was removed. The right Fallopian tube was found thickened and inflamed. 
Patient recovered. 


Case 18.—Kothe, 1908. Male, age 26, diagnosed as acute appendicitis. At 
operation free fluid was noted in the abdomen and an ‘infarcted’ portion of the 
omentum with a twisted pedicle was removed. Appendix was found to be normal. 
Patient recovered. 


Case 14.—KGhler, 1916. Female, age 27, admitted to hospital as a case of acute 
appendicitis with a pulse of 120 and a temperature of 38°. Operation was per- 
formed after several days. Dark fluid escaped when the peritoneum was opened, 
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and the right half of the omentum was found to have undergone torsion. The 
appendix was normal. Uneventful recovery followed. 


Case 15.—Erdman, 1921. Male, age 14, complained of umbilical pain and 
vomiting. A mass found on examination, which was thought to be due to an 
appendix condition. A twisted portion of omentum was found near the gall-bladder. 
This was removed and the patient recovered. 


Case 16.—Lefebvre, 1923. Male, age 55. A supposed case of acute appendi- 
citis. .The illness began with severe right-sided abdominal pain with vomiting. 
The pulse-rate was 130, and the temperature 39-4°. Operation on the second day. 
A large mass of ‘black’ omentum with a twisted pedicle was found and removed. 
Patient died a few days later of pneumonia in spite of spinal analgesia. 


Case 17.—D ’ Allaines and Rouffiac, 1923. Female, age 51, complained of severe 
abdominal pain of no definite localization. Temperature normal; no vomiting. 
A mass could be felt in the right iliac fossa. Operation on the eighth day revealed 
a large twisted omental mass 12 x 7 x 3 cm., together with a large amount of blood- 
stained serum free in the peritoneal cavity. The right tube showed signs of old 
inflammation. The mass was removed and the patient recovered. 


Case 18.—Cowell, 1924. Male, age 48. Came under observation because of 
epigastric and right-sided abdominal pain. Pulse 90, temperature 99°. A pre- 
operative diagnosis of cholecystitis or subacute appendicitis was made. At 
operation on the fourth day several ounces of blood-stained serum escaped and a 
mass of omentum 12 x 7 x 3 cm. was found with a twisted pedicle. This was 
adherent to the anterior parietal peritoneum. The appendix showed slight signs 
of early catarrh. Patient recovered after removal of the mass. 


HERNIAL AND OTHER CASES. 


The following cases are briefly quoted as being of interest in the con- 
sideration of torsion of the omentum. For various reasons they are not 
included in the list of true cases :— 


Swain describes two cases which closely resemble true torsion, but no mention 
is made of a twisted pedicle. : 


Case 1.-—Male, age 58. Seized with sudden sharp pain in gall-bladder region. 
There was tenderness and rigidity of the right rectus, with a temperature of 102° 
when examined on the fifth day. Five days later at operation a dark-red friable 
mass with yellowish spots, adherent to parietes, liver, and adjacent intestines, was 
removed. The mass measured 6 x 3 x 2 in. and consisted of matted omentum. 


Case 2.—Female, age 25. Abdominal pain increased until the fourth day. 
The temperature was 102°. No vomiting. A tender lump the size of a walnut 
could be felt. At operation a specimen similar to that in Case 1 was removed. 


In three other cases the omentum was described as ‘rolled up’. This is distinct 
from torsion and the cases have therefore been omitted. 


Eitel’s case. This is included by some authors as a true case. 

A man, age 44, after repeated tappings for ascites, was discovered to have a 
large abdominal tumour. At operation this was found to be a mass of rolled up 
omentum. It was untwisted and the patient recovered. 


Peck describes a case where the whole omentum was rolled up in a vertical 
direction, filling the abdomen from the right side of the umbilicus to the pelvis. The 
patient, a female, was operated upon on the fourth day and ovarian adhesions were 
found. She presented a small reducible right inguinal hernia which had been noticed 
for twelve years. 


Two cases were associated with ovarian cysts (Payr and Simons). Cases have 
also been described by Peck, Wierner, Baracz, Hochenegg and Riedel in which an 
empty hernia] sac existed, but the hernia had not been down for years. 
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In Tuffier’s case the patient was mentioned as being a large fat man. 


Smythe’s case is included by some authors, but has been excluded from this 
series because of the association with hernia. The patient, a man, age 30, weighing 
155 lb., and 5 ft. 5 in. in height, had worn a truss for ten years and experienced two 
attacks of appendicitis. He was seized with sudden right lower abdominal pain. 
The pulse was 88 to 100, and the temperature 100°. On examination a large 
tumour was discovered, the size of which was out of proportion to the duration of 
appendix symptoms. On laparotomy being done a large quantity of coloured serum 
escaped, and a ‘high black mass’ was found extending from the pelvis and confined 
to the right abdomen. This consisted of omentum completely strangulated and 
almost ready to break down. The mass was untwisted, tied off, and on removal 
found to consist of the right half of the omentum. There was no connection with 
the hernial sac, which was left-sided and empty. The specimen showed six twists 
of the pedicle and measured 10 x 12 in. 


Riedel describes a case where an empty femoral hernia existed without apparent 
relation to the omental torsion. This is the only case in the literature where the 
co-existing hernia was femoral. 


Hotchkiss’s case occurred a few days after a large hernial mass had been reduced. 
At operation the ring was found to be free, and a large black mass weighing five to 
six pounds was removed. Blood-stained serum was found free in the peritoneum, 
and the ease with which the adhesions could be broken down: was noted. 


Grant records an interesting case. A man, age 28, weighing 200 lb., was operated 
on after two days’ pain. An unusual elastic lobulated mass intimately adherent to 
the ileum by a broad base was removed, and found to be omentum completely isolated 
from the rest of the organs. Two pints of bloody serum were removed from the 
pelvis. As a child the man had a right inguinal hernia. 


Picquet’s case was similar. A robust man, age 64, had noticed pains in the left 
iliac fossa for some months. The pain radiated up to the epigastrium and was 
relieved by rest. On examination a mass was found in the left iliac fossa. Six days 
later at operation a flood of blackish liquid escaped, and a tumour was easily shelled 
out after separating soft adhesions. Below, the mass was inserted into the inguinal 
region by a fine twisted cord, and above, a pedicle the size of the index finger was 
found twisted several times. No hernial orifice could be found. 


SUMMARY. 


1. Torsion of the omentum is commonly associated with the presence of 
hernia. 

2. True intra-abdominal torsion, however, does exist, though it is rare ; 
the present series consisting of only eighteen cases. 

3. The following simple classification of torsion of the omentum is 
suggested by the author: Abdominal: (a) Primary, with no apparent cause 
present ; (b) Secondary, associated with disease of an abdominal or pelvic 
organ. Hernial: (a) Intra-saccular; (b) Intra-abdominal; (c) Combined. 

4. Clinical recognition is possible and operative treatment successful. 

5. The pathogenesis is uncertain, but obesity is a factor in some cases. 

6. Torsion of the omentum should be one of the conditions suspected 
when a rush of blood-stained serum occurs during a laparotomy on an acute 
or subacute abdomen. The adhesions readily give way and the mass is easily 
removed by ligaturing the pedicle. 

7. The mortality is low, namely, 5°5 per cent, and no complications have 
occurred in the present series. 
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INFECTIONS OF THE ALIMENTARY TRACT. 
By W. HENEAGE OGILVIE, Lonvon. 


INTRODUCTION. 


Scope of the Investigation.—The organs of the alimentary tract and their 
associated glands are subject to a group of diseases, inflammatory in origin, 
which may be termed the ‘surgical infections’ because, in the present state 
of our knowledge, their treatment is by operation in all except early cases. 
These so-called surgical infections are ulcers of the stomach and duodenum, 
cholecystitis, pancreatitis, and appendicitis. It is proposed in the present 
paper to review certain factors which appear to be common to the etiology 
of the diseases of this group, without dwelling upon the special factor which 
must admittedly also be present in each case, and to discuss the bearing of 
recent work, including some original experiments, upon the problem. There 
are several grounds for bringing together these conditions into one group: 
(1) They appear to be largely modern diseases; (2) They are diseases of 
civilized life; (8) They are due to the action of pyogenic micro-organisms ; 
(4) The cause of the bacterial invasion is still in doubt. 

1. THE INFECTIONS OF THE ALIMENTARY TRACT APPEAR TO BE LARGELY 
MopERN DisEases.—While these infections have probably been with mankind 
for a considerable time, they appear only to have become at all common in the 
last thirty or forty years. In reading through the Practice of Physic, published 
in London by William Salmon in 1716, a work which claims on the title page 
to contain information ‘“‘ beyond whatever was yet published-by any author, 
ancient or modern, since disease first appeared in the world to this day ”’, we 
come across clinical descriptions which suggest that gall-stones, appendicitis, 
and gastric ulcer were afflictions of that time. Yet the second edition of 
Heath’s Dictionary of Practical Surgery, published in 1887, does not mention 
infections of the stomach, duodenum, or pancreas, and only refers briefly 
to gall-stones from the point of view of treatment. The tenth edition of 
Erichsen’s Surgery, 1895, contains no reference to duodenal ulcer or pancrea- 
titis ; gastric ulcer and gall-stones receive only brief mention, and inflamma- 
tions of the appendix and cecum are grouped together as typhlitis. In 
treatises on medicine of this period, gastric ulcer and gall-stones are allotted 
a much smaller proportion of space than in any text-book of the present time. 
Thus the second edition of Aitken’s Medicine, a work of nearly 2000 pages, 
published in 1853, contains no mention of gall-stones, pancreatitis, or appendi- 
citis, and only two pages on gastric ulcer ;_ the 1910 edition of Osler’s Medicine, 
out of half that number of pages, devotes eight to gall-stones, nine to gastric 
ulcer, four to pancreatitis, and seven to appendicitis. Rendle Short.’ in his 
article on the causation of appendicitis, states that the disease was rare in 
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this and other countries until the end of the nineteenth century, and did 
not become frequent until after 1895. 

It would be unfair to lay too great stress on this argument, for it is 
certain that once a disease has been accurately described and investigated, 
cases of that disease are subsequently reported in larger numbers than could 
be accounted for by a sudden increase in its incidence. For example, the 
diagnosis of so common a condition as duodenal ulcer was rarely made, either 
clinically or at post-mortem, before the picture of the symptoms was outlined 
and brought before the profession by Sir Berkeley Moynihan. In earlier 
writings, only those cases which gave rise to hemorrhage or perforation were 
recognized. Similarly cases of pseudo-coxalgia occur to-day in the practice 
of every surgeon, while five years ago such cases were classed with tuberculous 
disease of the hip. It is difficult to believe, however, that such marked 
catastrophies as acute hemorrhagic pancreatitis, suppurative appendicitis, 
and gall-stone colic would have escaped the attention of the trained clinical 
observers of two generations ago,* if their incidence had been in any way 
comparable with that of to-day. 

_ 2. THEy ARE DISEASES oF CIVILIZED Lire.—These diseases have also 
in common the fact that they appear to be, in some way, the products of 
civilized life. With Europeans they are commoner in those whose civiliza- 
tion is highly developed, and in these races have a higher incidence among 
city dwellers than among the agricultural population. They are found in 
domestic animals and in wild animals in captivity, but in the primitive 
races of mankind and among wild animals in their natural surroundings they 
are almost unknown. I need only refer to the experiences of Colonel 
McCarrison? in Northern India, of Grenfell in Labrador, and of Fouché® 
among the native races of South Africa, for the confirmation of this 
statement.t 

3. THEY ARE DUE TO THE AcTION OF PyocGENIc MICRO-ORGANISMS— 
The third reason that I would give for grouping these conditions together, 
that they are alimentary infections whose primary cause is an invasion by 
pyogenic bacteria—staphylococci, organisms of the coli group, hut most 
commonly streptococci—is one which may provoke some disagreement, at 
any rate with regard to the gall-bladder and pancreas. I am well aware of 
the biochemical view of gall-stones propounded by Chauffard* and_ his 
collaborators of the French school, and of the mechanical theory of the 
causation of pancreatitis associated with the name of Archibald.> I believe 
that most surgeons, while admitting the great increase in the cholesterin 
content of the blood which occurs in pregnancy and in certain fevers, hold 
that this is only a contributory factor in the pathology of cholelithiasis, and 
that, except in the presence of an infected gall-bladder, cholesterinemia rarely 
leads to stone formation. In a series of cases which have been recently 
examined by Campbell at Guy’s Hospital,* the amount of cholesterol in the 
blood was within normal limits in 10 cases of gall-stones where diagnosis was 





* Richard Bright described acute appendicitis in 1889. (Elements of the Practice of 
Medicine, Bricut and AppIson.) 


t See recently DoLBEy and Mooro, Lancet, 1924, i, 589. 
VOL. XII.—NO, 48, 50 
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verified by operation, and in 12 cases of suspected gall-stones and cholecys- 
titis. The recent work of Boyd’ allows Chauffard’s figures demonstrating 
intra-epithelial collections in the-gall-bladder wall to be explained on the view, 
not of excessive secretion, but of insufficient absorption on the part of a gall- 
bladder whose wall has been damaged by infection. The figures facing page 
60 in Chauffard’s well-known book are almost identical with Figs. 278 and 
283 in Boyd’s article in the British JouRNAL OF SURGERY. In every one 
of 52 gall-bladders which contained these intramural collections of cholesterin 
ester, Boyd found evidence of inflammation. With regard to pancreatitis, 
the recent work of Mann and Judd® has rendered the mechanical view unten- 
able, while Deaver has established the infective nature of acute and chronic 
pancreatitis on a sound clinical basis. The primary bacterial origin of 
appendicitis is more generally accepted, the older view which postulated 
a preceding injury by foreign bodies in the lumen being no longer held. 
Whether the infection is commonly hematogenous, as believed by many 
German workers, or from the lumen, is for the present immaterial. 

Perhaps more work has been done on the etiology of gastric ulcer than 
on any disease of this group, and while many conditions have proved to be 
capable of producing experimental ulcers, the general conclusions at which 
most observers have arrived have been recently summed up by Stewart.%1° 
“Tt is now generally believed’, he says, “‘ on strong clinical and pathological 
evidence, that all chronic gastric ulcers arise in and from acute ulcers”. And 
later, “‘ Bacterial infection and intoxication is undoubtedly the most important 
direct cause of acute gastric and duodenal ulcer in man, as it is the method 
by which some of the most remarkable experimental results have been 
obtained”. It is not my intention to analyse these results; but, of recent 
experimental work, the most interesting is probably that of Rosenow, referred 
to by Hurst and Stewart. Rosenow’s experiments, which have appeared in 
a series of papers during the last ten years, lead him to the view—to quote the 
last sentence of a paper in Surgery, Gynecology and Obstetrics, of 192144—that 
** the conclusion that streptococci are the chief cause of ulcer of the ome 
of cholecystitis, and probably pancreatitis, seems justified ”’. 

4, THe CAUSE OF THIS BACTERIAL INVASION IS STILL IN Doust.—If we 
may provisionally accept the view that these infections of the alimentary tract 
are in some way bound up with civilized life, and that they are essentially 
due to an invasion by pyogenic bacteria of which streptococci are the most 
important, we nevertheless find considerable difficulty in tracing the source 
of these bacteria and accounting for their portage to the site of disease. The 
researches of Rosenow,!? referred to above, appear to point to a hematogenous 
infection in each case. He produced experimental gastric and duodenal ulcers 
in animals by the intravenous inoculation of streptococci isolated from the 
teeth, tonsils, appendix, gall-bladder, and from gastric ulcers, in human 
subjects. Certain strains of streptococci appeared to show a tendency to 
produce lesions in special organs, a characteristic which Rosenow calls 
‘elective localization’. Thus streptococci from a gastric ulcer, on intravenous 
injection in animals, produced 68 per cent of lesions in the stomach and 
duodenum, 21 per cent in the gall-bladder, only 1 per cent in the appendix ; 
those grown from a human gall-bladder produced cholecystitis in 80 per cent 
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of animals, gastric lesions in 29 per cent; streptococci from the appendix 
produced lesions in the appendix in 70 per cent, in the stomach and duodenum 
in 11 per cent, in the gall-bladder in 1 per cent. An interrelation between 
infective processes in different parts of the alimentary tract is clearly pointed 
out by these and other experiments, as well as by clinical experience ; but it 
is difficult to be certain whether, in the case of the human subject, these 
widely-separated lesions should be regarded in the light of cause and effect, 
or whether they are both, simultaneously or successively, infected from some 
other source. We are still in doubt as to the true cause of the original 
bacterial invasion of the body. 

In spite of this lack of knowledge concerning the means by which the 
primary focus has become infected, much attention has been given of late to 
tracing the paths by which infection may be carried from one portion of the 
alimentary tract to another, and.the route on which surgeons have largely 
focused their attention is that of the lymphatic channels. The work of many 
authorities, notably Maugeret, Franke, Pfeiffer, and Bartels, has been collected 
by Deaver'* in his investigations of the lymphatic route by which the pancreas 
may become infected, his conclusion being that “‘ chronic pancreatitis is a 
retroperitoneal infection secondary to the more common forms of abdominal 
inflammation of the duodenum, the gall-bladder, the pylorus, the appendix, 
and of other parts of the alimentary tract, all of which are connected by a 
retroperitoneal chain of lymphatics’. Judd quotes the work of Graham 
and Sudler!® on the connection between the lymphatics of the liver and gall- 
bladder in support of the view that cholecystitis may in some instances be 
secondary to a hepatitis. Braithwaite,1® as the result of the study of the 
lymph-flow from the ileocecal angle, has recently suggested that a chronically 
infected appendix may give rise to-ulcers of the stomach and duodenum by a 
retrograde flow along the lymphatic channels going from these viscera to 
the collecting glands round the commencement of the superior mesenteric 
artery. 

While these investigations are extremely suggestive, it is very question- 
able whether the majority of them have any real bearing upon the paths by 
which infection is actually carried from one organ to another in the body. 
An examination of the lymphatic channels in a living animal brings out two 
most striking characteristics: first, the great variation in size which they 
undergo at different times—the thoracic duct, for instance, in the cat, is at 
one time almost invisible, at another swollen to a diameter of 4 mm.; and 
secondly, the extremely leisurely character of the lymph-flow. We have no 
direct estimation of the pressure in these vessels, but by comparing the 
conditions present with those in the veins, we are forced to the conclusion 
that it is very low indeed. The pressure in the smaller veins is from 7 to 15 
mm. of mercury. Pressure in a vessel depends upon three factors: the force 
of the flow, the peripheral resistance, and the resistance of the walls. Com- 
pared with that in the veins, the flow in the lymphatics is small indeed ; the 
rate in the thoracic duct of the dog is 4 mm. per second, compared with 85 mm. 
in the mesenteric vein. The peripheral resistance is almost negligible, owing 
to the wide character and great distensibility of the channels into which they 
flow. The walls resemble in structure those of veins, but are very much more 
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slender. The pressure in the lymphatic channels cannot therefore be more 
than 1 or 2 mm. of mercury. 

Now the method by which these connections have been traced is the 
injection under pressure of dye solutions into the lymphatic spaces of the 
tissues. Braithwaite used indigo-carmine solution at a pressure of 6 to 8 mm. 
of mercury, ‘“‘ the pressure being increased where obstruction to the flow was 
observed ”. The effect of injecting a solution into a system of vessels at a 
pressure considerably higher than that normally obtaining in them will be 
that the whole system is filled to the limit of its capacity, and the solution 
follows all paths that are open to it, without any relation to the flow 
occurring under normal or even possible conditions in the living tissues. If 
a dye is injected into the lacteals of the cat, it does not follow the normal 
path of the lymph-flow through the collecting glands to the thoracic duct, 
but takes an apparently haphazard path along collateral channels. 

Then again, the use of a soluble dye ignores the fundamental fact that 
bacteria in the lymph-stream are carried, not in suspension in the fluid, but in 
the substance of the wandering cells, whose movements are governed by vital 
and not by mechanical laws. 

The evidence, then, by which it has been sought to prove the carriage of 
infection from one organ in the alimentary tract to another by means of 
lymphatic channels is, except perhaps in the case of the pancreas, inconclu- 
sive. The arguments which may be adduced from the spread of tuberculous 
or cancerous lesions are open to even more obvious objections. Nor is the 
pathological evidence any more‘satisfactory. The lymphatics of the alimentary 
canal occur in two plexuses: one in the submucous coat, and one between 
the two muscular coats.17 These do not communicate with each other, but 
drain independently into a subperitoneal lymphatic plexus. An infection 
reaching a hollow viscus along the lymphatic channels by retrograde flow 
should therefore produce its earliest and most marked effects on the peritoneal 
coat of that organ. This is directly contrary to what we know of the early 
stages of alimentary infection. 

To elucidate the paths by which infection is carried to the alimentary 
tract, our aim should be to approximate the conditions of our experiments 
as nearly as possible to those actually obtaining in the living body. 


INVESTIGATIONS INTO THE PHYSIOLOGY AND BACTERIOLOGY 
OF THE ALIMENTARY TRACT. 


Surgery to-day looks to the study and recognition of disease in its early 
stages for its abolition to-morrow. Moynihan has coined that invaluable 
phrase, ‘the pathology of the living’, to describe the study of morbid condi- 
tions in the living subject, which, in his hands and those of other surgeons, 
has done so much to supplement and advance the knowledge already acquired 
by post-mortem pathology. In the case of the alimentary tract, this has gone 
hand-in-hand with a new anatomy and physiology of the living whose incep- 
tion dates from the pioneer work of Cannon!* and Hurst!® on the position and 
movements of the viscera in normal animals and men, and of Ryle, Bennett,” 
and others, who have studied the physiology of gastric secretion and digestion 
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in healthy individuals by the Rehfuss fractional test meal. Following closely 
upon this has come the application by Meltzer?! and Lyon®* of the Einhorn 
tube to the study of the conditions obtaining in the duodenum and biliary 
passages in the living. 

At Dr. Hurst’s suggestion, I commenced a in 1922 a series of investi- 
gations on the microscopical and cultural characters of the duodenal contents 
and of the bile in cases of gall-stone disease, using the duodenal tube by Lyon’s 
method. I shall not refer to this work in the present communication, but 
very early it became evident to me that in order to appraise the results 
obtained at their true value, it was necessary to have a normal standard with 
which to compare them. The six dressers with whom I was then working 
very kindly volunteered as subjects, and in them I investigated the characters 
of the resting gastric juice, and the microscopical, ‘chemical, and cultural 
characters of the duodenal. contents, and of the bile recovered after irrigating 
the ampulla of Vater with magnesium sulphate.* The results, in so far as 
they concern the present investigations, are shown in Table I. 


Table I.—ReEsutts OBTAINED FROM Srtx NorRMAL STUDENTS. 



































RESTING GASTRIC JUICE | - DUODENAL CONTENTS | BILE 
INITIALS | < 4 
Free HCl Total Acid = ees Culture Culture 
Many F ‘ 
R. B. F. 26 40 | leucocytes Sterile Sterile 
| | 
Few ‘ 
9 J 
om €, 22 32 | leucocytes Sir. longus Sterile 
| 
42 47 : 
i: Fs. id ditak | ahibes | 0 Sir. longus Sterile 
: | Str. longus , 
2... 0S. 0 16 | 0 ‘Ste. albus Sterile 
Man Hemolytic 
L. H. 0 ? 1 y streptococcus| Sterile 
vies dean Enterococcus | 
Sir. longus 
A. T. Not | done 0 B. proteus __—_—s Sterile 
Sta. aureus | 

















In these six apparently normal individuals, the bile was in each case 
sterile ; but the duodenal contents showed the presence of living bacteria 
in five out of the six, a streptococcus being present in all of the five, and 
additional organisms in three. In three out of the six, leucocytes could be seen 
under the microscope in the duodenal contents. Two of the five from whom 
streptococci were recovered had no free hydrochloric acid in the resting gastric 
juice. 





* The technique employed is described in the. Appendix, where also the discrepancy 
between my results and those of Dr. Hurst is discussed. 
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Feeling that these results could be criticized on the grounds that the 
duodenal tube is contaminated during its passage through the fauces, [ 
endeavoured to check them by direct puncture of the duodenum at operation. 
Cases were chosen in which the operation was for some condition chiefly 
mechanical in nature, such as adhesions; but, owing to the fact that the 
healthy duodenum is usuaily found empty at operation, sufficient material 


for culture was obtained in only seven cases. 


The results are shown below. 


Table II.—RESULTS OBTAINED FROM SEVEN CASES 
oF DUODENAL PUNCTURE. 








oe. 4 INITIALS AND AGE CULTURE 
| M. catarrhalis 
t | A. S. 40 Sta. aureus 
( B. coli communis 
2 M. M. 32 * (| Enterococcus 
3 A. H. 40 | Sta. albus 
4 E. R. 47 B. coli communis 
5 |A.S. 56 Sterile 
6 tS er + Staphylococcus 
ri M. S. (gastric“ulcer) | B. coli communis 





It is noteworthy that in these patients—who had all undergone the usual 
pre-operative starvation—while organisms were recovered from the duodenum 
in all except one. no streptococci were found. This is in accordance with the 


























Fic. 460.—Drawn from a radiogram taken 
during one of the author’s personal experiments, 5 


observations of Cushing and Livin- 
good,”* that the intestinal tract, when 
empty, tends to become amicrobic, 
and of Knott,?* that the streptococcus 
is more easily killed by an acid medium 
than either the staphylococcus or the 
B. coli. 

In order to investigate the con- 
ditions prevailing in the duodenum 
over a longer period than I could 
inflict upon a _ volunteer, I made 
investigations upon myself on two 
occasions over a period of twenty 
hours. The tube was swallowed one 
evening, and the next morning its 
position was verified, and the duodenal 
contents were withdrawn. Fig. 460 is 
a reduced sketch from a radiogram 
taken on one of these occasions. 
Barium was injected down the duo- 
denal tube with a syringe, and at 
the same time half a pint of barium 
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was swallowed to show the outline of the stomach. It can be seen that 
the metal bulb is opposite the lower part of the 2nd lumbar vertebra— 
that is, at the junction of the 2nd and 3rd parts of the duodenum. A meal 
was then taken, and the contents of the duodenum were withdrawn every 
twenty minutes and examined at once, chemically and microscopically. 
Slides of the deposit obtained by centrifugalizing the specimens were also 
dried, and stained and examined later. Fig. 461 shows the result that was 
obtained in one of these experiments. (Fuller details are given in the 
Appendix.) 

From these investigations the following facts have become apparent :— 

1. The duodenum is empty in the fasting state (in each experiment 1 c.c. 
was recovered for examination at the commencement with considerable 
difficulty). It never contains large amounts of material, a sample of 5 to 10 
e.c. being obtainable only when the stomach is emptying rapidly. Gastric 
contents begin to appear in the duodenum within half an hour of a meal 
entering the stomach, and after 
a period of two and a half 
hours the duodenum is once 
more empty. 

2. Leucocytes may be found. 
These were most marked after 
the fat meal and the protein 
meal, and were not found after 
the carbohydrate meal. (A por- 
tion of the slide taken at the 


TIME 


MEALS 
White of 3 eggs 


% compared to Standard 


Sane 


point marked X on Fig. 461 is 
shown in Fig. 462. The majority 
of the structures shown are cer- 
tainly not leucocytes, but have 
rather the appearance of dis- 
embodied nuclei. Nevertheless 
two undoubted polymorphs are 
present, and cthers are scattered 


§ 
Velma SESEORE, 


sc 


Fic. 461.—Chart showing the result of one of the 
duodenal experiments. Circles with dots in the centre 
mean leucocytes; two circles mean abundant leuco- 
cytes. A dot only means no leucocytes. The quantity 
of bile marked on the dotted line is in comparison 
with an average sample. X Shows the pcint at which 
the slide shown in Fug. 462 was taken. 


throughout the slide.) Now it is 

generally believed that leucocytes leave the surface of the tonsils and return 
again with ingested bacteria. C. J. Bond** has proved that white cells leave 
the surface of a granulating wound, engulf particles of indigo on its surface, 
and often return again into the circulation. Digby*® has shown the 
diapedesis of wandering cells through the epithelial lining of the appendix 
of the rabbit. It is, then, possible that the emigration and return immigra- 
tion of leucocytes may take a part in the absorption of a fat meal, since 
Bradley and Gasser?> have shown that fats may be absorbed without split- 
ting. But it is certainly unwise, in view of the scanty evidence, to lay any 
great stress on this observation. 

3. The contents of the normal duodenum are not often sterile. 
They may contain various organisms, and often the streptococcus. These do 
not occur in anything like the number found by Hurst in cases of pernicious 
anemia, but they are nevertheless present. 
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The Factors governing the Entrance of Streptococci into the Intestinal 
Tract.—The bacterial flora of the duodenum is to be looked upon as a sample 
of the freshly arrived visitors to the intestinal tract. Their number and their 
nature will depend on three factors: (1) The quantity and type of bacteria 
which are swallowed ; (2) The antiseptic power of the gastric juice; (3) The 
time during which the swallowed bacteria have been exposed to its action. 

1. Food contains a great variety of bacteria unless it has been sterilized 
shortly before ingestion. We are chiefly concerned, however, with streptococci, 
whose incrimination in a large proportion of alimentary infections appears to 
be undoubted. Frost and Bachmann?® isolated hemolytic streptococci from 
28 per cent of cultures made from high-grade milk obtained from four different 
dairies. Biddle, in a personal communication, tells me that of the foodstuffs 





Fie. 462.--Smear of duodenal contents, stained to show the presence 
of leucocytes. (Compare with Fig. 461.) 


examined at the Clinical Research Association, milk, ice-cream, flour, shell- 
fish, vegetables and fruit in the uncooked state, commonly contain strepto- 
cocci. Entirely apart from foodstuffs, however, streptococci are found in 
practically every case of pyorrhoea alveolaris, and a large number of the 
adult population of all classes suffer from this. The number of chronically 
infected tonsils is less, but in these too streptococci are found in nearly every 
ease. In infections of the accessory sinuses, the streptococcus is again the 
predominant organism. Thus a considerable proportion of the population 
are continually swallowing streptococci, apart altogether from any question 
of food contamination. The high incidence of foci of infection in the mouth 
among sufferers from alimentary infections is too well known to need comment. 
2. The antiseptic action of the gastric juice has long been recognized. 
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In 1783, Spallanzani?’ called attention to the ‘non-putrefaction’ of gastric 
juice. Knott?’ has lately made a detailed study of what he calls the ‘gastric 
germicidal barrier’, and finds that the antiseptic action is due solely to the 
presence of the hydrochloric acid. He has divided the more common organ- 
isms into four. groups, according to the concentration of free hydrochloric 
acid which they are able to survive for twenty minutes. 

a. Spore-bearing organisms, such as anthrax, easily able to survive 

0°3 per cent HCl or more. 

b. Resistant strains of B. coli, killed by 0:3 to 0.4 per cent HCI. 

c. Bacilli of the typhoid-dysentery group and staphylococci, killed by 

0°15 per cent HCl. 

d, Streptococci, pneumococci, and diphtheria bacilli, killed by 0-02 to 0-03 

per cent HCl. 

In connection with these figures, it may be recalled that Ryle and 
Bennett, out of 100 normal young men, found 4 with complete absence of 
HCl in the gastric juice, even after excluding 3 apparently normal achlor- 
hydriacs who had some history of indigestion. In a series of persons with 
symptoms, the number is distinctly higher. Thus Hurst?® found that in 325 
consecutive test meals at New Lodge Clinic, complete achlorhydria was present 
in 10-5 per cent, and free HCl was absent from the one-hour fraction in 
another 9-2 per cent. Bennett and Venables®® have shown that the emotions 
of fear and nausea may produce temporarily a very marked drop in acid 
secretion. Campbell®! found that in 62 healthy students the free HCl was 
below 0-03 per cent in 6 (in 3 once, and in 3 on more than one occasion) 
throughout the meal, and in 10 others it never rose above 0°07 per cent and 
was below 0-03 per cent through the greater part of the meal. In 25 others 
it was below 0-15 per cent.. Of course these results were obtained under 
rather unappetizing conditions with a gruel test meal, and in most cases which 
have been examined a much higher figure was found after a meal containing 
meat and bread. Bonar32 showed that 49 per cent of people with gall-stones 
had achlorhydria, while 55 per cent of the cases of chronic appendicitis had 
either no free acid or marked hypochlorhydria. 

3. Knott’s figures are based upon an exposure of the organism to the 
action of hydrochloric acid for twenty minutes. However, I have shown that 
portions of a meal begin to appear in the duodenum within twenty minutes. 
Campbell tells me that water taken by the mouth commences to enter the 
duodenum in thirty seconds: in many people this would contain dental 
streptococci which had passed the stomach unscathed. According to Cushing, 
a glass of milk could be recovered from a jejunal fistula within a few minutes 
of ingestion, with its bacterial flora remaining practically unchanged. 

In an isolated experiment on Feb. 1, 1924, I swallowed a sterilized 
duodenal tube, and one hour later verified its position in the third part of the 
duodenum by a skiagram ; 10 c.c. of sterile water were then injected down the 
tube, of which 4 c.c. were recovered for culture. A glass of milk, bought from 
a well-known dairy with branches all over London, was then swallowed, and 
the duodenal contents were withdrawn every minute for a quarter of an hour. 
Cultures were taken from the 1-, 5-, and 15-minute specimens. The results 
of culture are shown in Table III. 
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Table I1T.—RESULT OF PERSONAL EXPERIMENT. 





SPECIMEN CULTURE 





| 
| 
| 


Wash-out from duodenum .. | Sparse colonies of Sir. brevis 


Milk _Large numbers of B. coli communis, Str. longus. and 
| Str. brevis 


Duodenum, 1-min. specimen Large numbers of B. coli communis*, few Sir. brevis 


Ditto, 5-min. specimen .. | Large numbers of B. coli communis,* few Str. longus* and 
| brevis 
| B. coli communis* ) 

Ditto, }-hr. specimen | Sir. longus* - All in large numbers, about half that in 


| Str. brevis milk 





* Organisms which could have only come from the milk. 


It can be seen that both B. coli and streptococci have come through 
in large numbers. The next day, Dr. Campbell carried out a gastric analysis 
on me by the fractional gruel test meal. 
My secretory curve, as shown in Fig. 463, 
exhibits a considerable concentration of 
HCl, being on the border-line between 
J. R. Bell’s classes of average normal 
and high normal. 

It is impossible, then, to avoid the 
conclusion that streptococci of varying 
degrees of virulence pass through the 
gastric barrier and enter the intestines 
in a living condition, in most individuals 
Fic. 463.—Chart showing the resuit of gastric © OMly under exceptional circumstances, in 

analysis in author’s experiment. many at all times. 
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THE EVIDENCE THAT BACTERIA ARE ABSORBED BY 
THE NORMAL ALIMENTARY TRACT. 


The Question of Absorption of Insoluble Particles.——Having shown 
that, under conditions which cannot be regarded as exceptional, pathogenic 
bacteria may reach the intestines in considerable numbers, it becomes impera- 
tive to determine what are the defences of the intestinal canal against 
infection, and under what conditions these defences fail. The first question 
that requires a definite answer is, ‘‘ Can minute particles of the size of bacteria 
transverse the intact mucous membrane of the alimentary canal, entirely apart 
from any question of pathogenicity ?’’ That such particles are carried 
_ through the intact epithelium of the respiratory passages is a commonplace. 

In 1853, Lister** investigated the flow of the lacteal fluid in the mesentery 
of the mouse. He fed animals on bread and milk mixed with indigo, but was 
unable to detect any indigo granules in the lacteal fluid. Spencer,*4 on the 
other hand, states that carmine which has been mixed with the food of an 
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animal passes out through the intact wall of the intestines, but gives no proof 
of his statement. The general consensus of opinion upholds Lister’s view.*° 

Unaware of these observations at the time, I commenced two years ago 
a series of feeding experiments, using carmine intimately mixed with the food. 
Carmine appeared best to fit all requirements. It is entirely innocuous; before 
starting the experiments, I swallowed 30 gr. a day for a week, and found that 
it was passed unchanged and produced no perceptible effect. It is insoluble 
in, and unchanged by, the body fluids, and—almost as important—is not 
altered by the chemicals used in fixing and embedding tissues for section. 
In size, the carmine particles closely resemble bacteria. Carmine is taken up 
by the same channels as, and in similar amounts to, bacteria. If a mixture of 
carmine and tubercle bacilli is injected into muscular or subcutaneous tissues, 
the granules and the bacilli are picked up indiscriminately by the same phago- 
cytic cells and carried to the same destination.2* Again, in searching for 
minute quantities, it is necessary to examine serial sections of the tissues 
under a high power, and, for satisfactory work, these must be stained with 
hematoxylin. In such a section even single particles of carmine can be picked 
out, while considerable accumulations of indigo or indian ink may be missed. 
Finally, carmine cannot possibly be confused with the granules of extraneous 
or natural pigment which may be found in the body, especially—as shown 
by Keith?’—in the alimentary canal. 

In the first experiment, a batch of 12 mice was fed on bread-and-milk 
mixed with carmine. They ate this readily, so that after a few days the food, 
the straw, the cage, and the noses and tails of the mice were scarlet, while the 
feeces were at all times a bright red. When a mouse was killed, the scarlet 
colour of the carmine showed through the transparent wall of the alimentary 
canal. Mice were killed after feeding for 3 weeks, 8 weeks, 3 months, 4 
months, 7 months, and a year. A careful inspection was made of all the 
viscera, and pieces of the stomach, small intestine, caecum, liver, spleen, 
pancreas, gall-bladder, kidneys, and mesenteric lymph glands were embedded. 
Serial sections were cut, and every tenth section was placed on a slide, so that 
when, as was usually the case, 15 sections were examined, this represented 
a thickness of 150 sections, or about 14 mm. of tissue. The thyroid gland 
and lungs were examined in some cases. Altogether some 1100 sections were 
searched in this way under the high power. I was unable in a single instance 
to find any evidence whatsoever that carmine granules had been taken up by 
the alimentary canal and had entered the tissues of the animal. 

A second series of mice was started in which, in addition to the carmine, 
very finely powdered glass was added to the food. Two mice of this series 
were killed at the end of 3 weeks and 5 months respectively, with exactly the 
same results. No carmine had been taken up from the alimentary canal, in 
spite of the enormous quantity that had passed through it. These experi- 
ments were, unfortunately, brought to a conclusion owing to the death of the 
mice when the boy in charge of the animals went on his holiday. 

The feeding experiments with cats were conducted on similar lines. Meat 
and carmine were put together through a mincing machine, so that they were 
intimately mixed. The cats took this mixture without hesitation, and the 
feeces were brightly coloured. One cat was fed on this diet only, two were 
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fed on carmine with a diet deficient in vitamins, one was fed on carmine and 
powdered glass, and the fifth was given ;j> gr. of atropine three times a day 
in milk, with the object of diminishing secretion, and of producing a certain 
degree of stasis in the alimentary tract. These experiments are described in 
the Appendix. The results were exactly the same as in the case of the mice. 
The cats were killed after six weeks, and sections examined of each portion of 
the alimentary canal, of the liver, spleen, pancreas, gall-bladder, lymphatics, 
lungs, and the bone-marrow, but in no instance was there any evidence of 
carmine having been taken up. 

I next set out to determine whether carmine could under any circum- 
stances be taken up from the healthy alimentary canal. Apart from the 
powdered-glass experiments, I 
made no intentional investiga 
tions on the effect of injury, 
for it is obvious that, where 
there is gross damage, foreign 
matter can enter the blood- and 
the lymph-stream, and the fact 
needs no special proof. 

My main object was to 
ascertain the effect of stasis on 
the absorption of carmine. For 
this purpose, various portions 
of the alimentary canal were 
isolated by proximal and distal 
ligatures, and carmine was in- 
jected into the isolated loop. 
The continuity of the alimen- 
tary canal was restored by join- 
ing the portion above and below 
the isolated loop, either by 
a lateral anastomosis without 
division of the gut, or by an 


Fic. 464.—To show method of isolating a loop of end-to-end suture (Fig. 464). 


intestine from alimentary canal, with its blood-supply ae : 
and lymphatic drainage intact. The loop has been As a small point in technique I 


filled with carmine suspension. may mention that end-to-end 

suture in these small viscera is 
quite easy if performed over a stick of macaroni. If the macaroni is not 
boiled, but sterilized in alcohol, it completely dissolves in six hours and leaves 
a perfect junction. By these means, a condition of localized artificial stasis 
is produced, lasting as long as the animal is kept alive. I found that if a 
sufficiently long loop is isolated, if great care is taken not to injure the blood- 
supply, if the contents of the loop are first emptied, and only a small amount 
of material is injected so as not to distend the gut, and if the animal is killed 
within three days, the closed loop remains absolutely normal in appearance, 
both to the naked eye and on section; there are no signs of toxic absorption, 
and the animal does not appear to suffer. This experience is entirely in accord 
with Wilkie’s experiments on the closed intestinal loop.*® 
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The effect upon absorption of carmine particles of a condition of stasis 
—lasting in the longest instance four days, but usually forty-eight hours—was 
studied in the case of the stomach, duodenum, small intestine, appendix, large 
intestine, and gall-bladder. In the case of the small intestine and gall-bladder, 
the results were entirely negative. No evidence of absorption of carmine 
could be found in the wall of the viscus itself, in the adjacent lymphatics, 
or in the liver, spleen, and blood. In the stomach some carmine was found 
in large cells lying in the submucous lymph nodules at the pyloric end. In 
the appendix, while no carmine was found in the wall, indirect but equally 
good evidence of absorption was provided by finding one carmine-loaded cell 
in the ileocecal gland in one experiment, and three such cells in another, 
representing in one case about 250 cells in the whole gland, in the other about 


Fic. 465.—From small intestine of frog (oil immersion). Carmine particles 
can be seen free in lumen of intestine, and also in the substance of two phagocytic 
cells lying at the base of the epithelial layer. 


1500 cells. In the case of the colon, phagocytic cells loaded with carmine 
were found in the walls of the lymph channels in the mesentery. 

I made further experiments with the preparation of colloidal silver used 
by Bolton® and Timbrell Fisher“ in their work on absorption from the perito- 
neum and from the knee-joint, but could not obtain any evidence, naked-eye 
or microscopic, that the silver had been taken up from the ileocecal angle. 

At Professor Keith’s suggestion I next investigated the absorption of 
carmine from occluded loops in the alimentary canal of the frog. Six decere- 
brated frogs were used. The middle portion of the intestine was isolated by 
two ligatures, and the occluded loop filled with carmine suspension. The 
animals were killed after twenty-four hours. In the case of one frog I found 
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conclusive evidence that carmine had been taken through the epithelium of 
the alimentary canal, by the agency of the wandering cells. Fig. 465 shows a 
portion of the alimentary canal of this frog under the oil immersion. Two 
cells loaded with carmine particles can be seen lying at the base of the 
epithelial layer, and abutting on a large lymph channel. 

There appears to be a gradual evolution of a defence mechanism on the 
part of the alimentary canal towards foreign particles as we ascend the scale 
of the animal kingdom. Unicellular animals, like the amoeba, “prove all 
things, and hold fast that which is good”. In hydra, the cells lining the 
digestive sac emit pseudopodia, and engulf solid particles. Professor Evans 
tells me that insoluble particles of food material are commonly found inside 
the digestive cells of the marine molluscan group. In the sponges, amceboid 


Fie. 456.--Liver of frog (oil immersion). Two celis in the wall of a blood- 
space contain granules both of carmine and of a brown pigment. A similar cell 
packed with brown pigment is seen at the lower edge of the field. 


cells wander into the gastral cavity, and return again into the organism, 
carrying solid particles. In the case of the frog, we have seen that under 
exceptional circumstances carmine particles may be taken up by the wandering 
cells from the lumen of the gut, and carried into the body. That this taking 
up of foreign particles is not entirely exceptional in the frog is shown by an 
examination of the liver (Fig. 466). The wandering cells, after taking up 
carmine from the lumen of the intestine, deposit it in cells lining the blood 
spaces of the liver, and these cells contain, as well as carmine, large quantities 
of brown and black granules which have presumably gained entrance from 
time to time through the walls of the alimentary canal. Pickof*! has shown 
that these granules contain no iron. In the mammals, foreign particles in 
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the food are entirely excluded under normal conditions, but when a state 
of stasis occurs they may be taken up, the agency being probably exactly the 
same as in the lower orders—wandering amcebocytes which come between 
the epithelial cells, especially in the lymphoid areas of the alimentary tube, 
and, after engulfing the foreign particles, take them by lymphatic channels 
to the nearest gland. 

These wandering cells are known to show a certain chemical intelligence 
in their dietary. In searching for some inert and recognizable particles 
which yet would attract them, I tried filling an occluded loop in the cat with 
an emulsion of tubercle bacilli killed with formalin, and then examined 
sections of the intestine and the glands stained by the Ziehl-Neelsen method. 
The result was negative, but two things must be remembered: (1) That the 
formalin may have rendered the organisms unpalatable to the phagocytes ; 
and (2) That dead bacilli are probably destroyed immediately by the cells that 
have engulfed them. This experiment, then, may be set aside. 

The Absorption of Bacteria.—Finally I used living bacteria. Hemo- 
lytic streptococci were chosen, because of the ease with which they can be 
recognized in culture. In © 
two experiments, a long 
ileoczeecal loop was ex- 
cluded, and an emulsion 
of the cocci injected into 
it. The animals were 
killed five hours later. 
On opening the abdomen 
the appearance was most 
striking. In one case the 
occluded gut was_ per- 
fectly normal in appear- 


ance, in the second t ; 
‘ : he Fic. 467.--The ileocecal region in Experiment 28 (see 
only abnormality was Table IV.) Note normal appearance of intestine, in contrast 


that the appendix and the to the hemorrhagic patches in the lymph glands. 

lymphoid follicles were 

pink in colour (fg. 467), suggesting that they were the site of an active 
process. The peritoneal surface was smooth, the canal not distended, and 
no lesion, microscopic or macroscopic, could be detected in the gut wall. But 
in both, the nearest group of lymph glands showed bright scarlet patches of 
subperitoneal hemorrhage. Cultures were taken from the heart blood, the 
thoracic duct, the main collecting lymphatic channels, and the mesenteric 
glands. In the second animal, all cultures were negative ; in the first, while 
blood and gland tissue were sterile, both the thoracic duct and the collecting 
duct furnished a hemolytic streptococcus and no other organism. I interpret 
these results as showing that living streptococci had passed the intact lining 
of the alimentary canal, and had entered the lymph glands, where they had 
produced destructive changes in the capillaries, causing the subperitoneal 
hemorrhage, but had themselves been killed. In one case, some had passed 
unscathed through the whole chain of lymph barriers, and arrived in a living 
condition in the collecting vessels and the thoracic duct. 
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In two further experiments, streptococci were injected into the lumen 
of the jejunum in one case, the duodenum in the other, no ligature being 
applied. The first animal was killed after five hours, and cultures from the 
thoracic duct and the glands proved sterile, but the same patches of hemor- 
rhage were found in the first group of glands. In the second animal, killed 
after three and a half hours, streptococci were grown from the ileal, colonic, 
and ileocecal groups of glands, but only in the latter in considerable quanti- 
ties. These were not proved to be hemolytic. In the ileocecal gland stained 
by Gram’s method, some bacteria were found in the lymph spaces, but no cocci. 
These bacteria had come from the alimentary canal. 

In spite of a general belief to the contrary, the evidence that bacteria may 
be absorbed from the intact alimentary canal appears to me incontestable. 

Tubercle bacilli are constantly found in the mesenteric glands of children, 
though there is no history of a preceding enteritis, and though close inspection 
fails to reveal evidence of a recent or healed lesion anywhere in the intestinal 
mucous membrane. Sir Armand Ruffer,42 and later Nicholls,4* have demon- 
strated the constant presence of bacilli in the mesenteric glands of healthy 
rabbits. Desoubry and Porcher** showed that, during the digestion of fats, 
many bacteria of all sorts are found in the blood and the chyle. Nicolas 
and Dercas*® fed dogs on fatty soup mixed with tubercle bacilli, and killed 
them three hours later: the chyle from the thoracic duct was injected into 
guinea-pigs, and tubercle bacilli were recovered. These experiments have 
been repeated on many different animals by Ravenel,*® von Behring and 
Roemer, Bisanti and Panisset, Ficker, Oberwarth and Rabinowitch,*? and 
bacilli have been obtained in many instances from the blood as well as the 
chyle, the frequency with which they were found being greater in young 
animals. Moody and Irons,** feeding dogs on B. pyocyaneus and B. prodigi- 
osus, were unable to recover the organism from the tissues; but when these two 
bacilli were injected directly into the duodenum, they were recovered from the 
thoracic duct in certain cases after one or two hours. Calmette, by killing 
guinea-pigs, goats, and cattle at different periods after an infected meal, found 
bacilli in the central lacteal of the villi, lying in the substance of leucocytes. 

(It must be mentioned that the absorption of bacteria from the alimentary 
canal has been denied by Williamson and Brown, working at the Mayo Clinic.) 


THE PATH TAKEN BY BACTERIA AFTER ABSORPTION. 


It is not unreasonable to suggest, then, that small numbers of bacteria 
are continually being taken up from the alimentary canal, chiefly at the 
aggregations of lymphoid tissue, and by the agency of the wandering cells. 
The majority are either destroyed at once or at the nearest lymph gland. 
This continual destruction of bacteria in the lymphoid tissues probably plays, 
as urged by Digby,” an important réle in the normal defensive mechanism 
of the body. Herring and MacNaughton state that ‘‘ the lymph gland is an 
extremely efficient filter, and only allows solid particles to pass through it 
when they arrive in too great numbers at a time”. Some bacteria, however, 
do pass this filter unscathed, and escape into the thoracic duct, whence they 
are carried into the general circulation. Especially does this occur after a 
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fat meal, not because a greater number of bacteria are taken up, but because 
so many fat-laden phagocytes are thronging the lymphatic glands that 
occasional cells slip through these custom-houses of the alimentary canal 
carrying more sinister luggage. Under conditions of stasis or of injury in 
the alimentary canal, the number reaching the general circulation is greatly 
increased. These alimentary bacterizemias have received unconscious recog- 
nition for a long time. Poultry breeders starve their birds twenty-four hours 
before killing them for market, because they find the meat does not decompose 
so readily. Laboratories only bleed their immunized animals after a fast, to 
ensure a sterile serum. Ford® obtained organisms of different kinds from 
60 per cent of cultures made under the most stringent conditions from the 
livers and kidneys of healthy dogs, cats, rabbits, and guinea-pigs. 

A series of further investigations into the fate of foreign particles after 
they have left the alimentary canal was carried out, carmine again being used 
as the indicator. 

Absorption of Particles from the Peritoneum.—If one part of the 
intestinal canal is so acutely affected that the whole thickness of its wall 
becomes destroyed, organisms will escape into, and be distributed by, the 
peritoneum. The absorption of small particles from the peritoneum has been 
fully investigated by Curnow®! in 1879, by Durham®? in 1897, and by Bolton® 
in 1921—the last two both giving full reference to the literature. A series of 
my own experiments on cats has entirely confirmed their findings—namely, 
that such particles are taken up almost exclusively by the great omentum 
and by the lymphatics of the diaphragm, whence they are carried to the glands 
in the anterior mediastinum. It is very striking, after fillmg the whole abdo- 
minal cavity with carmine suspension, to find ten days later that the cavity 
is clear of the dye, save for the vivid scarlet curtain of the omentum and the 
staining of the diaphragm, while, on opening the thorax, the anterior 
mediastinal glands, normally inconspicuous, stand out like deep-red cherries. 
To the naked eye the walls of the viscera and the mesenteric glands contain 
no carmine, but microscopic sections show that it has been taken up by large 
cells in the peritoneum and the glands to a small extent. In no part of the 
alimentary canal, however, is any evidence to be found that the cells penetrate 
much beyond the peritoneal coat, and I believe it is quite exceptional for 
infection to be carried from one abdominal organ to another by this means. 
In no part of the intestinal canal was carmine found in the deeper muscular, 
submucous, or mucous coats, however heavily loaded the peritoneum might 
be. Where the amount of carmine put into the peritoneum is small, it is all 
incarcerated by the omentum and mediastinal glands. Where a large amount 
is used, carmine-laden cells get into the general circulation by the thoracic 
and right lymphatic ducts, and are found in the spleen and to a lesser degree 
in Kupffer’s cells of the liver. 

Absorption of Particles by the Portal Stream.—Where the infection 
is such as to cause local destruction of the mucous membrane, the infecting 
agent will be carried by the portal blood-stream, as occurs in the case of the 
typhoid fevers and the dysenteries. Carmine entering the portal blood in 
moderate quantities is entirely caught up in the liver. If'a larger amount is 
put directly into a portal radicle, carminiferous cells will be found grouped 
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round the periphery of the hepatic lobules, but some have slipped through, 
and can be detected in the spleen and lungs. Where a still larger amount 
is injected, so as to interfere with the circulation of the liver, a considerable 
proportion will pass through and be distributed by the general circulation, 
being found chiefly in the spleen, but also in the stomach, intestine, gall- 
bladder, and kidneys. 

Absorption and Carriage of Particles by the Lymph-stream.— 
The path with which we are chiefly concerned is that taken by those 
bacteria which cause no local lesion, but which find their way through the 
intact wall of the alimentary canal and enter the lymphatic channels. We 
have seen that they are carried to the lymph glands for destruction, but that 
they may pass beyond. An infection by the lymphatic route may be imitated 


Fic, 468.-—--Section of duodenum of cat (oil immersion), Carmine had been 
injected into glands at hase of mesentery two days previously. A cell containing 
carmine granules can be seen lying in a capillary between two tubules. 


by injecting carmine directly into the lacteals and the main collecting group of 
mesenteric glands in the cat. An injection of moderate size is entirely taken 
up in the gland, and fixed locally ; but a large injection is, in part, carried 
away by cells into the collecting vessels, from them to the thoracic duct, and 
so to the general circulation. The point on which I wish to lay the greatest 
stress is, that no evidence can be obtained of direct local carriage of carmine 
by the lymphatics from one organ to another. Cells, once they have taken 
up a load, only follow a centripetal path towards the thoracic duct; they 
never wander along the collateral lymphatics in a reverse direction to the 
normal flow. After a massive injection into the collecting glands, carmine 
can be detected in the coats of the stomach, duodenum, small and large 
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intestine, appendix, and gall-bladder, but none of this has been carried there 
by lymphatic channels. It lies in the bodies of cells, and these have arrived 
by the blood-stream. To check this, I injected carmine into the jugular vein of 
three cats, and discovered that the granules, distributed by the blood-stream, 
were found in the same situations and in the same relative proportions as the 
carmine-bearing cells which had, in other experiments, started their career in 
the mesenteric glands. The carmine is caught up almost entirely in the 
mucous coats, very little in the peritoneal, hardly at all in the muscular coats. 
Fig. 468 is a section from one of these experiments, and illustrates how carmine 
particles, and therefore bacteria, may reach the different organs of the aliment- 
ary tract from a source in one such organ, coming by way of the thoracic duct 
and the blood-stream. 





Fic. 469.—Section of pancreas of cat. Carmine suspension had been injected 
into the peritoneum. Cells carrying carmine granules have found their way along 
the septa between the pancreatic lobules. 


To this generalization there is one exception, the case of the pancreas. 
The pancreas is slung in the mesentery of the stomach and duodenum ; it 
has no proper capsule, no hilum where its vessels leave and enter, but appears 
interpolated in the paths of the lymphatics from the upper alimentary organs 
on their way to the main collecting channels. In the pancreas alone do we 
find evidence of direct infection from the lymphatics. That the cells come 
along the lymphatics is shown by a section where the actual process of 
permeation can be seen (Fig. 469). The lymphatic origin of pancreatic 
infections has been very well demonstrated in the human being by Deaver. 
Curiously enough, pancreatitis is the commonest of the group of alimentary 
infections under discussion among wild mammals in captivity. By the 
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kindness of Dr. Lucas, the Pathologist, I have examined two specimens of 
acute hemorrhagic pancreatitis from cercopitheque monkeys which died in 
the Zoological Gardens last year. The primary lesion in each case was an 
enteritis, to which captive animals are especially liable. 

I may summarize by saying that on each of the routes by which infection 
from the alimentary canal may be carried, the peritoneum, the portal blood- 
stream, and the lymph-stream, there is interpolated a defence mechanism 
whereby bacteria are taken up and destroyed. In the case of the peritoneum, 
this defence mechanism consists of the great omentum and the mediastinal 
lymph glands; in the portal blood-stream, it is the phagocytic cells of the 
liver ; in the lymph-stream, the mesenteric glands. Where these mechanisms 
are overpowered by a mass infection, the organism or particles are in each 
case distributed by the general circulation. In the case of the lymphatics, 
the defence mechanism may also be partly outwitted, even in the absence 
of a massive infection, by the crowd of cells which pass along its channels 
during digestion. 


CONCLUSIONS. 


I have endeavoured to advance proof of the following statements :— 

Pathogenic bacteria may reach the intestine in a living condition in man, 
under circumstances by no means exceptional. 

Such bacteria may be carried through the intact wall of the alimentary 
canal and may enter the lymph-stream, and of these a certain proportion 
will reach the general circulation. 

In conditions of stasis in, or .of injury to, the alimentary canal, the 
number of bacteria reaching the blood-stream may be considerably increased. 
And bacteria, alimentary in origin, may be carried again by the blood-stream 
to all portions of the alimentary tract, and are specially liable to lodge in the 
mucous coats of these organs. 

I should like now to examine the application of these experimental find- 
ings concerning the factors governing alimentary infections,to the group of 
diseases we are discussing. 

There are two circumstances which immediately present themselves as 
distinguishing the life of man under primitive from that under what we are 
accustomed to call civilized conditions. One is the question of dietary, the 
other the factor of the rush and stress of modern life. 

The Possible Influence of the Modern Dietary upon the Question of 
Alimentary Infection—Our average diet to-day differs in two main respects 
from that of our immediate predecessors, and still more from that of ancient 
and primitive peoples. One is the high degree of preparation to which our 
cereals are subjected, the other the smaller and still lessening amount of 
indigestible material, chiefly cellulose, which we consume. 

The refining processes to which the cereals consumed by the Western 
nations are subjected rob them to a great extent of the important accessory 
food factors. The effects of such a dietary on the alimentary canal have 
been investigated by Colonel McCarrison* in his well-known experiments upon 
guinea-pigs, pigeons, and monkeys. They are, in the main, a loss of propulsive 
power, the muscular coats being thinned, atrophied, often transparent; a 
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profound atrophy of the lymphoid tissues in the bowel wall; and multiple 
lesions of the mucosa. Thus a deficiency in accessory food factors, alone, will 
produce the two conditions which favour the entrance of bacteria—stasis and 
injury—and will damage the mechanism of defence—the lymphoid system. 

The absence of indigestible elements in modern foodstuffs removes that 
insoluble bulk which is the normal stimulant to peristalsis and the factor 
which ensures that regular evacuation on the part of the lower colon which 
is perhaps its chief duty. Hurst,*4 in his book on Constipation and Allied 
Intestinal Disorders, states that ‘‘ fragments of vegetable food, consisting of 
indigestible cellulose, together with the starch and protein which have escaped 
digestion owing to their covering of cellulose, are the most important of the 
articles of diet which mechanically stimulate the intestinal movements ”’. 
And later, “‘ in civilized countries the small quantity of indigestible cellulose 
which is present in the food is generally softened to such an extent by cooking, 
that it loses much of its value as a mechanical stimulant of intestinal activity.” 

England is a highly industrialized island, unable to produce more than a 
small proportion of the cereals necessary to feed her inhabitants, and largely 
depending on imported, and therefore highly-concentrated, foodstuffs. Hence 
constipation is an affliction particularly prevalent among our inhabitants, while 
lesser degrees of alimentary stasis are probably commoner still. It has been 
shown that forty-eight hours’ experimental stasis will cause the colon of the 
cat to take up innocuous carmine particles. It seems at any rate probable 
that the effect upon the absorption of bacteria will be still greater. Such 
delay will not only favour the multiplication of organisms, but will also 
conceivably increase that passage through the intestinal walls which probably 
occurs to some extent under absolutely normal conditions. 

The Influence of Modern Social Conditions.—The effect of the stress 
of modern life is more difficult to analyse, but I am inclined to attribute a 
more important place in the pathogenesis of alimentary infections to this 
factor than to that of diet. Professor Lowes Dickinson’s hypothetical China- 
man says of our Western civilization, “‘ You have liberated forces you cannot 
control ; you are caught yourselves in your own levers and cogs. You depend 
on variations of supply and demand which you can neither determine nor 
anticipate. The failure of a harvest, the modification of a tariff in some 
remote country, dislocates the industry of millions, thousands of miles away ”’. 
The sense of security which comes with possession is denied to all except the 
fortunate few. Education, without the opportunity to apply the power which 
it confers in the fulfilment of the creative impulse, leads to a sense of caged 
ambition. A large proportion of the population are to-day working harder 
than ever before, dissatisfied with the present, dreading the immediate future. 

The possible part played by this continued mental strain, and by the 
exhaustion which is its logical sequence, in the etiology of the alimentary 
infections, may be considered under three headings: (1) The effect on the 
mechanical and motor functions of the alimentary tract; (2) The effect on 
secretory functions; and (3) The diminished resistance to infection of the 
body as a whole. 

An extremely able article by Blundell Bankart®> appeared three years ago, 
in which he applied Sherrington’s experimental work on postural tone in 
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animals to the problem of the pathology and treatment of the static deformi- 
ties of orthopedics. Especially valuable is his exposition of the dependence 
of the reflex mechanism, probably sympathetic, by which this tone is regulated, 
upon impulses coming from the higher centres, especially from the cerebral 
cortex. As Bankart says, “‘ the upright figure and the bent figure reflect two 
very different types of mind. The difference between the attitude of a street 
loafer and of a trained soldier is not merely physical, it is far more mental ”’. 
And again, “‘ mental fatigue and inertia leads to deficient postural activity, 
even though the muscles are well developed and voluntary muscular power 
is unimpaired’. The writer is concerned with the orthopedics of the 
locomotor apparatus, but his conclusions apply with equal force to the ortho- 
pedics of the alimentary canal. Much controversy has centred around the 
part played in abdominal disease by the abnormal degree of fixity or mobility 
of different portions of the alimentary canal consequent on variations, be 
they congenital or acquired, in their peritoneal attachments. But it is 
undeniable that X-ray examinations in normal individuals, and laparotomies 
performed for other conditions, reveal these so-called abnormalities in a large 
number of people who have suffered from none of the symptoms which are 
said to follow in their train. We are forced to the conclusion that the position 
of the viscera depends less on peritoneal ligaments or fascial sheaths than 
upon their retention on the retro-abdominal shelf by the sustained support 
of the muscles of the abdominal wall, and especially of the obliques. This 
sustained support depends not on voluntary contraction, but on the continued 
action of the postural reflex. When this support is lost, the mobile ascending 
colon and the portions of the canal which are fixed by accessory peritoneal 
bands do probably suffer in function sooner than those which follow the 
standard anatomical descriptions. In the presence of a healthy abdominal 
wall, however, these variations from the average are innocuous, while, where 
this support is lacking, the most orthodox alimentary canal will in time 
show signs of giving trouble. This support depends to a great extent upon 
the condition of the cerebral centres. 

The influence of the cerebral centres upon the musculature of the viscera 
themselves is no less important than that upon the tone of the abdominal wall. 
Cannon, working with animals, and Barclay,®* in the case of the human 
stomach, have demonstrated that fear and unpleasant emotions are able to 
cause a cessation of movements, and, in the case of the stomach, a decrease 
in tone. It is quite possible that the prolongation of such a mental state 
over lengthy periods would bring about a condition of deficient propulsion 
in the alimentary canal, and a state of delay or stasis in its contents. I am 
unaware of any prolonged series of observations on the position and move- 
ments of the viscera in the same individual under different mental conditions, 
but such work would be of great value. Two years ago, while Resident 
Surgical Officer, I investigated the effect of a week of fatigue on the tone of 
the stomach in the case of a surgical team of seven members, including 
myself. The stomach of all the members was radiographed fasting at the 
same hour and under identical conditions on the first and last days of a very 
strenuous week of duty. For the week, the average sleep of individuals was 
between three and four hours per night. The mean position of the pyloric 
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valve was plotted on both days, and to my surprise was found to be slightly 
higher at the end of the week than at the beginning. But it is probable that 
mental depression has a more profound effect upon visceral tone than bodily 
fatigue, and in this case the prevalent mood at the last examination was one 
of elation, owing to the end of an interesting week, and the imminence of 
breakfast after a night spent in the operating theatre. 

The recognition of the influence of mental states upon secretion in the 
alimentary canal dates from Pawlow’s observations upon psychic secretion in 
the stomach. Reference has already been made to the work of Bennett and 
Venables® on the effects of temporary mental stress upon gastric secretion. 
Less is known concerning the control of the activity of the other digestive 
organs, but that the co-ordination between one and the other is not merely an 
automatic chemical one is proved by the free pancreatic secretion which is 
found in many cases of complete achlorhydria. Again, a series of observa- 
tions in the same subject, conducted over a long period and under different 
mental conditions, would be of the greatest value. But the evidence, such as 
it is, suggests that unpleasant emotions tend to the inhibition of digestive 
ferments, and therefore to a decrease in the bactericidal substances, and an 
increase in the supply of undigested foodstuffs to act as culture media. 

The effect of mental fatigue and depression upon the resistance to 
bacterial infection is in any case difficult of proof. Such conditions cannot be 
reproduced in animals, and in man so many sources of error have to be 
eliminated. Clinical evidence appears to suggest that men doing strenuous 
intellectual work over long periods succumb more readily than their fellows 
to microbic invasion, while the course of an established infection appears to 
be modified favourably or adversely by the mental outlook of the patient. 

The Alimentary Sub-infections.—There is thus some support for the 
belief that the conditions, both of diet and of social régime, under which men 
exist in the western nations, have a tendency to decrease the defensive 
mechanisms of the body against the entry of pathogenic bacteria into the 
alimentary tract, to favour the entry of these organisms from the alimentary 
tract into the general circulation, and to decrease the natural immunity which 
should hinder their power to produce destructive lesions in the tissues. 

Every medical man must be familiar with a group of cases to which I 
shall refer as the ‘ alimentary pseudo-infections ’, or (begging the pathology, 
and borrowing Adami’s phraseology) the ‘alimentary sub-infections’. In 
these patients the clinical picture of gall-stones, of appendicitis, of gastric or 
duodenal ulcer, is mimicked with such accuracy that the absence of an organic 
lesion can often only be verified by operation. They have certain points in 
common. There is some underlying worry—a husband out of work, an 
unhappy home, perhaps the fear of dismissal. There is loss of tone in the 
aldominal wall, a concavity in the epigastrium, and a sagging forward below 
the umbilicus. Their gastric analysis shows hyposecretion.*? The barium 
X-ray of their alimentary tract reveals a general laxity and low position of the 
viscera, sometimes more marked in one portion than another, and a delay in 
the passage of contents. Constipation is often obstinate and habitual. 

In this group of cases which I have tried to define, we have the combin- 
ation of factors which allows the entrance of bacteria into the alimentary 
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tract and increases their absorption. The cause of the syndrome I believe 
to be partly mental and partly dietetic, and a course of treatment based on this 
hypothesis will relieve the symptoms in all except late cases. But I believe 
that these ‘pseudo-infections’ are really true infections of a minor degree. 
The pain in the appendix and gall-bladder, the dyspepsia, and hematemesis 
are due to a greatly increased entry of bacteria from an alimentary tract whose 
function is deranged, and their carriage as infective emboli to the mucous 
membrane of the different organs, just as we have seen carmine to be carried 
from the mesenteric lymph glands of the cat. Even the teeth, which are so 
often condemned and executed after scant trial because of their unfortunately 
accessible position, may in many instances of alimentary infections be the 
victims and not the criminals. In the majority of cases these emboli produce 
at their place of lodgement transitory infections only, which are completely 
effaced by the reparative powers of the tissues where they lodge. Where their 
virulence or number is greater, or the local conditions more favourable, they 
cause those destructive and chronic infections which fall into the category of 
surgical diseases. 

If there is any truth in the views advanced, it follows that no surgery of 
the alimentary tract can afford to neglect the general question of alimentary 
infection ; otherwise even the best planned and most skilfully executed 
surgical treatment of the local condition cannot promise permanent cure. 
The search for a satisfactory treatment of gastric ulcer has led to the evolve- 
ment of one operation after another, each appearing for the time to hold out 
the promise of cure, until after some years the same tale of recurrences and 
reinfections commences to be heard. Judd**® states that the number of 
unsatisfactory results is much the same after local excision as after gastro- 
enterostomy—about 30 per cent in each case.*® Partial gastrectomy has not 
yet been practised long enough to allow a similar comparison to be made ; 
but if bacteria are still being deposited in the mucous membrane, it is difficult 
to ensure that they shall not repeat their former destruction. 

In looking for a source of infection, I would plead for.a consideration 
of the alimentary canal as a whole, its physiology and mechanics, rather than 
a hasty incrimination of a local lesion which, while often to blame, is in some 
instances collateral rather than primary. There is an age-long battle of the 
ileocecal bridge, commencing in every individual in the first hours of life, 
when his sterile alimentary canal first becomes invaded by bacteria. In this 
battle the appendix is one of a group of lymphoid collections engaged in a 
similar task of fighting infection, but is more liable than the others to succumb 
because of the ease with which a severe process may occlude its Jumen or 
jeopardize its blood-supply. The appendix becomes tender in the early stages 
of many intestinal infections, in the first few days of typhoid fever, in many 
cases of influenza, often after a cold in people who have lost their tonsils. 
Very often indeed its protective powers have been damaged, and it remains a 
menace rather than a safeguard ; but an appendix which is merely reddened 
and turgid is often making a powerful fight. While it is not suggested that 
the removal of an appendix which might have been spared is in itself harmful, 
it may happen that a deranged condition of the whole alimentary apparatus, 
the condition in the appendix being but one symptom, passes unnoticed. 
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Adami® describes the healthy body as potentially, but not actually, 
sterile. If this is so, asepsis, perhaps in abdominal surgery more than any 
other, depends not only on the prevention of operative contamination, but 
on the determination that the bacteria when they come by the blood-stream, 
as come they will, shall meet with the hostility of tissues undamaged by rough 
handling or prolonged exposure. 


APPENDIX. 
INVESTIGATIONS ON DUODENAL CONTENTS IN NORMAL STUDENTS. 


MATERIALS.—(1) Duodenal tube of Einhorn type; (2) Rack of labelled test- 
tubes: (a) Ordinary; (b) Containing sterile broth medium; (3) 20-c.c. Record 
syringe; (4) Flask of sterile saline solution; (5) Flask of sterile 25 per cent 
magnesium sulphate solution. 

The tube was boiled and kept in sterile water. During swallowing, and between 
the aspiration of specimens, the free end was protected by a glove finger or a sterile 
gauze swab. The syringe was kept in a dish containing a mixture of ether and 
alcohol, and some of this was drawn in and out after each aspiration, the barrel being 
_allowed to dry before use. 

METHOD.—No breakfast was taken. The tube was swallowed about 11.0 a.m. 
as far as mark 2, and a specimen of resting gastric juice withdrawn, which was later 
examined chemically. The subject then drank a pint of weak tea, and lay on a bed 
on his right side, with a pillow under the buttocks. After an hour, aspiration was 
tried, and when typical duodenal contents were withdrawn, about 1 c.c. was put 
into a sterile broth tube, the rest into an ordinary test-tube for microscopical and 
chemical investigation. The duodenum was then washed out with sterile saline, 
using the barrel of the syringe as a funnel, till the contents returned clear. Samples 
of the last wash-out were again taken in plain and broth tubes. Sixty c.c. of 
magnesium sulphate solution was then run in through the barrel of the syringe. The 
subject’s head was brought to the side of the bed, and the free end of the tube 
allowed to hang over, a bowl being on the floor. First the magnesium sulphate 
was poured out, followed quickly by a flow of bile. Whenever there was a change 
in the colour of the bile, samples were taken in plain and broth tubes. All tubes 
were labelled with name, date, and time of sample. 

The bacteriological examinations were carried out by Mr. T. S. Keith, Assistant 
Bacteriologist to Guy’s Hospital. The ordinary specimens were examined for 
reaction, and microscopically for cells and cholesterin crystals. The results are 
shown in Table I. 

Cholesterin crystals were found in the bile in the case of Student No. 4 
(H.C. C.T.). Recognized by their shape, these crystals also gave a red colour with 
H,SO, run under the coverslip. 

The results shown in Table I are markedly different from those obtained by Hurst, 
who states that “ the Sir. longus is not often found in the contents of the duodenum 
removed during life with an Einhorn tube, except in Addison’s anemia and in 
subacute combined degeneration of the cord”. The discrepancy is accounted for 
by the difference in the method used, and the results in each case bear a different 
interpretation. In my,\experiments, the duodenal tube was sterilized and then 
swallowed, every precaution being taken to avoid contamination of the exposed 
end of the tube. The outside of the tube would probably carry down some bacteria 
from the fauces, but during its sojourn in the stomach (very rarely less than an hour) 
it is exposed to the antiseptic action of the gastric juice to a greater extent than 
the food. 

That tube-contamination did not play a part in my results is shown by the 
sterility of the bile in each case. In Hurst’s series, after a sterilized tube was 
swallowed, the stomach was washed out. Any fluid used to wash out the stomach 
also washes through the duodenum to some extent. I consider that the bacteria 
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recovered in my Own cases represent those which may be found in a normal 
duodenum on their way through to the intestines, while in Hurst’s series such 
bacteria would be washed through to the jejunum before the samples were taken, and 
any organisms recovered represent a flora definitely established in the duodenum 
of that individual. 


INVESTIGATIONS OF DUODENAL CONTENTS OBTAINED AT OPERATION. 


In this series, a 10-c.c. Record syringe with a long fine needle was employed. 
As soon as the abdomen was opened, the duodenum was punctured either in the 
second part or commencement of the third (according to the position of the hepatic 
flexure). Some of the contents were aspirated, and injected into a tube of sterile 
broth. In several cases nothing could be with- 
drawn, and the amount was always small. The 
FART EE fs small puncture required no suture. 

20-1-28 Gm. Butter Some of the punctures were kindly done 
for me by Mr. R. P. Rowlands and Mr. G. 
E. Waugh. The bacteriological examinations 
were done by Mr. F. A. Knott, Bacteriologist 
to the New Lodge Clinic. 


TIME 9a.m. 10 11 12 U 2 3 


PERSONAL DUODENAL EXPERIMENTS. 


In these two experiments no cultures were 
taken. The tube was swallowed at 11.0 p.m. 
as far as mark 4, and fixed to the cheek with 
strapping. I then slept on my right side, and 
commenced investigations next morning. 

Specimens were withdrawn every twenty 
minutes where any duodenal contents could 
be obtained. Reaction was investigated by 
titrating with ,;%, NaOH or HCl, the indi- 
cator used being phenol red, and the point of 
neutrality Ph = 7-4. Bile was estimated by 
comparison of the specimens in a Dubosq 
colorimeter against a standard representing an 
average specimen. The colour of this standard 
was obtained by ox bile, the opacity by soap 
solution. Specimens were centrifugalized and the deposit examined at the time 
under the microscope, a few drops of methylene blue being added. Other samples 
of the deposit were dried on slides, and later stained with Leishman’s reagent and 
examined. 

The results of one experiment have already been discussed ; a chart giving 
the results of the second is here shown (Fig. 470). 


Fic. 470.—Chart giving the result of the 
second personal experiment. 


ANIMAL EXPERIMENTS. 


The feeding experiments require no further description. The operative experi- 
ments include various procedures carried out with 1 guinea-pig, 28 cats, and 6 frogs. 
The procedures have already been described in the text, and only a brief summary 
is appended. The anesthetic in the case of the mammals was chloroform for the 
induction, followed by open ether. In two cats, urethane 1-5 grm. per kilo was 
employed. The frogs were decerebrated. 

In the early experiments on cats, it was found extremely difficult to trace any 
except massive quantities of carmine in the tissues, and the search for the path of 
spread was accordingly a haphazard one. In the loop experiments, therefore, the 
following procedure was adopted. After killing the animal, a careful inspection of 
all the viscera was made. The whole abdominal contents were then removed en 
bloc, including the diaphragm and posterior abdominal muscles. This mass was 
treated as a whole, dehydrated in six changes of alcohol at intervals of a week, then 
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cleared in xylol, and finally preserved in liquid paraffin. The advantage of this 
method was that the organs were thereby rendered partially transparent, so that 
larger amounts of carmine could be seen; and that all the tissues were preserved, 
and therefore additional sections could be cut to substantiate or modify the informa- 
tion obtained from the first sections examined. The disadvantage was that the 





Fic. 471.—Diagram to illus- 
trate the lymphatic drainage of 
the alimentary canal in the cat. 


1, Gland of lesser omentum ; 
2, Pyloric gland; 3, Pancreatic 
gland (on neck of pancreas, at 
formation of portal vein. Pro- 
jects mostly into lesser sac) ; 
4, Main group of mesenteric 
glands (closely related to the 
duodenojejunal flexure and ileo- 
cecal region; 5, Appendicular 
gland; 6, Ileocecal group; 7, 
Upper colonic group; 8, Lower 
colonic group; 9, Ileal gland. 
B.D., Bile-ducts; P, Pancreas; 
P.V., Portal vein: S$, Spleen; 
C.L.D., Collecting lymphatic 
ducts (opening into thoracic 
duct). 











fixative only reached the deeper parts of the organs after a considerable amount of 
autolysis had taken place—a fact which did not vitiate the result, but which accounts 
for the poor staining observed in some of the illustrations. Except in certain cases, 
all sections were stained with hematoxylin only. (See Fig. 471.) 


Table IV.—DetTatts oF 35 CONSECUTIVE EXPERIMENTS ON ANIMALS. 


The animals used were cats, with the exception of No. 1 (guinea-pig), and Nos. 30-35 (frogs). 





No. Dats Cs OPERATION RESULT 





23.38.28 Carmine suspension inject-| Killed 10.4.23. Sections of gut wall, me- . 
ed into, peritoneum senteric glands, great omentum, diaphragm 
and liver 
25.4.28 | Appendix ligatured and | Killed 4.5.23. Peritonitis. No sections 
| filled with carmine taken 
25.4.28 | Carmine injected into spleen | Killed 7.6.23. Sections taken of spleen, me- 
diastinal glands, pyloric glands, and liver. 
Smear taken of blood 
5.5.28 | Gall-bladder tied off and | Killed 17.5.28. Carmine had escaped into 
_ filled with carmine peritoneal cavity 
14.6.28 | Gall-bladder filled with car- | Killed 22.6.23. Leakage of bile. Peritonitis 
mine 
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Table IV.— DETAILS OF 85 CONSECUTIVE EXPERIMENTS ON ANIMALS 


contd. 





OPERATION 


RESULT 





2.8.23 


26.11.23 


| 29.11.23 


29.11.23 


10.12.23 


10.12.23 


10.12.23 


13.12.23 


13.12.23 


17.12.23 


| Appendix tied off and filled 


with carmine 


| Loop of jejunum isolated 


and filled with carmine 


| Loop of large intestine iso- 


lated and filled with car- 
mine 


| Gall-bladder isolated and 


filled with carmine 


with carmine 


_ Loop of ileum isolated and 


filled with carmine 
Carmine injected 


of mesentery, Indian ink 


into branch of portal vein | 


Gall-bladder isolated and | 


filled with carmine 


0:5 grm. carmine into peri- | 


toneum 


0°5 grm. carmine into jugu- 
lar vein 


05 grm. carmine_ into 





Stomach isolated and. filled 


| Killed 1.8.23. 


into | 
lymphatic glands at base | 


| Died under anesthetic. 


| Killed 1.12.28. 


branch of portal vein. | 


Culture from duodenum 


- 


into jugular vein 


Tleocecal region tied off, 
and filled with emulsion of 
killed tubercle bacilli 

Carmine injected into lac- 
teals of ileum, and glands 
at root of mesentery 


1 c.c. carmine suspension 
into branch of portal vein 


ed, and filled carmine 


| Appendix tied off and filled 


carmine 


34 ¢.c. carmine suspension | 


| 
| 
| 
| 


Killed 26.7.28. Sections taken of appendix 
and gland, ileocecal gland, pancreatic gland, 
spleen and liver 

Killed 1.7.23. Leakage of contents of loop 


Killed 1.8.23. Section taken of occluded gut, 
colonic gland, mesenteric gland, liver, and 
spleen. Smear of blood taken 

Killed 1.8.23. Carmine had escaped into 
peritoneum. Smear of blood taken 

Killed 1.8.23. Sections taken of stomach, 
spleen, and liver 

Section of occluded ileum, 

liver, spleen, ileal glands. Smear of blood 
taken 

Killed 4.8.28. Section taken of liver, spleen, 
gall-bladder, stomach, kidney, spinal cord, 
knee-joint, bone-marrow, upper duodenum, 
lower duodenum and pancreas, ileum, appen- 
dix, colon 

Killed 3.8.23. Section taken of gall-bladder, 
liver, spleen, pyloric gland, head of pancreas 

Killed 17.12.28. Sections taken of omentum, 
stomach, upper duodenum, lower duodenum, 
pancreas, upper ileum, lower ileum, large 
intestine, liver, gall-bladder, spleen, mesen- 
teric gland, and mediastinal gland 

Duodenal cultures 

taken. Section of stomach, small intestine, 

appendix, large intestine, liver, spleen, kid- 
ney, lung, mesenteric glands, and gall- 
bladder 

Sections taken of stomach, 
small intestine, large intestine, appendix, 
liver, spleen, kidney, and gall-bladder 

Killed 20.12.28. Sections taken of lung, 
liver, spleen, gall-bladder, stomach, duo- 
denum and pancreas, small intestine, appen- 
dix, large intestine, mesenteric lymph 
glands, and bone marrow 

Killed after 54 hours. 
ileum, appendix, cecum, 
gland 


Sections taken of 
and _ileocecal 


| Killed 20.12.23. Sections taken of stomach, 


duodenum and pancreas, small intestine, 
appendix and gland, large intestine, gland 
from lesser omentum, liver, spleen, gall- 
bladder 


| Killed 22.12.23. Sections taken of stomach, 


| Ileoceeeal junction exclud- | 


duodenum and pancreas, small intestine, 
appendix and gland, large intestine, mesen- 
teric gland, mediastinal gland, colonic gland, 
liver, spleen, gall-bladder, lung, and bone- 
marrow : 
Killed 14.12.23. Sections taken of appendix, 
large intestine, ileoceecal gland, liver, and 
spleen ‘ 
Killed 21.12.23. Sections taken of appendix, 
stomach, liver, gall-bladder, pyloric gland, 
main mesenteric gland, ileocecal gland, 
colonic gland, pancreatic gland, and spleen 
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Table IV.— DETAILS OF 85 CONSECUTIVE EXPERIMENTS ON ANIMALS-—contd. 





NO. 


| | | 
DATE OPERATION RESULT 





19.12.23 | Thoracic duct tied in neck, | Killed 31.12.28. Leakage of carmine from 











23 | 
| culture taken of contents. | glands into peritoneal cavity. Sections 
_ Carmine injected into me- | taken of stomach, upper duodenum and 
| senteric glands | pancreas, lower duodenum and pancreas, 
| small intestine, appendix and gland, large 
intestine, liver, gall-bladder, spleen, lung, 
bone-marrow, glands from lesser omentum, 
mediastinum, head of pancreas, and inguinal 
| region 
24 | 19.12.28 | Failure to find thoracic duct | Cat killed on table 
| | in neck 
25 4.1.24 | Tleocecal region tied off, | Killed after 5 hours. Culture of pericardial 
and injected with suspen- fluid, heart blood, portal vein, thoracic duct, 
sion of hemolytic strepto- | collecting lymphatics, and main mesenteric 
| coccus glands 
26 5.1.24 | Ileocecal region. excluded, | Killed 7.1.24. Sections of appendix and 
| and 25 min. of 3 per cent | gland examined 
| protargol in saline injected 
27 10.1.24 | 2c.c. ofemulsion ofstrepto- Killed after 5} hours. Cultures from heart 
| | coccus injected into ileum, (2), thoracic duct (2), collecting lymphatics 
| without exclusion | (2), ileal gland, cecal gland. Section of ap- 
| pendix and _ ileocecal gland examined 
28  10.1.24 | Ileocecal region tied off, | Killed after 54 hours. Culture from heart, 
| and 1 c.c. streptococcal thoracic duct, collecting ducts, ileocecal 
emulsion injected gland 
29 31.1.24 | Suspension of streptococci | Cultures for heart blood, thoracic duct, col- 
injected into duodenum | iecting ducts, ileocecal glands, colonic 
| | | glands, ileal glands 
30-35, 12.1.24 | Greater part of small intes- 5 killed after 24 hours, 1 after 48 hours. Sec- 
| | tine tied off, and filled car- tions examined of gut wall, liver, spleen, 
| | mine kidney, and film of blood 
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SURGICAL CLINICS 


VISITS: FO SORGICAL. CLINTES: ATF 
HOME AND ABROAD. 





THE CLINIC OF PROFESSOR DE QUERVAIN AT BERNE. 


In visiting the Clinic of Professor de Quervain, one expects to see and hear 
a good deal about the technique and problems of the surgery of the thyroid 
gland. Five of such operations were witnessed. A visit was also made under 
the guidance of Professor de Quervain to an Institute in the neighbourhood 
which contained one hundred cretins. The number of cretins which must be 
kept in Institutions is at least 0°1 per cent, and probably nearer 0°3 per cent, 
oi the total population : for example, in the canton of Berne, which contains 
70,000 inhabitants there are at least 700 cretins who are so defective in 
intellect that they have to be kept at the public expense. 

The operative technique seen in the thyroid operations was the same as 
that described in Professor de Quervain’s book on goitre. 

Local anesthesia was used in all the cases. Novocain 0°5 per cent is 
the drug employed, to each 100°¢.c. of which 4 minims of 1—1000 adrenalin 
has been added: 100 c.c. of this solution should be sufficient to produce 
adequate anesthesia, and 200 c.c. is the maximum dose which should be 
employed. The great advantage of local anesthesia is that the function of 
the recurrent laryngeal nerve is under control during the whole operation. 
It does away almost entirely with vomiting, and in the opinion of Professor 
de Quervain diminishes the risk of post-operative bronchitis and pneumonia. 

Though the Professor is convinced of the advantage of local anzsthesia in 
operations on cases of exophthalmic goitre, yet a few drops of chloroform or 
ether are given during the short time that traction is distressing. In operating 
upon children a general anesthetic is employed—usually a mixture of chloro- 
form and ether. An injection of morphia, or morphia and scopolamine, is 
given before operation in every case. 

The method which was shown us of producing local anzsthesia for thyroid 
operations was a combination of a paravertebral injection of the side chiefly 
affected, with a perithyroid injection into the opposite side ; also subcutaneous 
and subfascial injection in the area of the skin incision. Any one of these 
methods alone is not sufficient to produce an adequate anesthesia. The 
method has occasionally to be altered to suit special cases. About fifteen 
minutes are allowed to elapse between the injection and the operation. 

Two assistants helped at the operations, in addition to the instrument 
sister. As there is no anesthetist, one assistant can stand at the head of the 
patient and retract the skin and subcutaneous tissues without being in the 
way of the operator and the other assistant. 
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Professor de Quervain employs the few special instruments described in his 
book, the ‘forceps 4 godet’ being specially useful. It was agreed that though 
‘“‘not absolutely indispensable they are a very serviceable addition to the 
ordinary instruments”. The suture material used is fine catgut, except for 
ligatures on the big vessels, in which thread is the material employed. The 
wound is usually drained with a glass drainage tube (Kocher’s pattern) for 
from twelve to twenty-four hours. The skin is brought together by Michel 
clips, which are removed in forty-eight hours. In addition, two silkworm-gut 











Fic. 472.—Professor de Quervain in his Clinic. 


sutures are used to unite the skin, one on each side of the drainage tube. The 
operation table used is Professor de Quervain’s own model. The patient can 
be placed in a semi-recumbent position with the head on a special rest so that 
the lower part of the neck is extended. One arm is fixed to the side of the 
table, the other is free so that the pulse can be observed during the 
operation. 

The procedure usually practised in the Clinic is resection or enucleation, 
or a combined operation. Hemithyroidectomy is done only. in very special 
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cases when the goitre is definitely unilateral; even then the upper pole 
and posterior portion are preserved in order to save the parathyroids and 
prevent injury to the recurrent laryngeal nerve. 

All the operations witnessed were done on the following lines :— 

The incision in all the cases was the ‘incision en cravate’ of Kocher. 
This is the usual one employed in the Clinic, and its level varies with the 
position of the goitre. The skin, superficial fascia, and platysma are divided, 
and the divided ends of the anterior jugular veins ligatured. A special feature 
of the operations witnessed was that all the vessels were ligatured as soon as 
possible, so that the usual crowd of pressure forceps seen in such operations 
was absent, with consequent diminution in the discomfort of the patient. In 
four of the five operations witnessed the inferior thyroid was tied next, either 
on one or both sides. The mode of procedure adopted in tying the inferior 
thyroid artery is fully explained in Professor de Quervain’s book on goitre. 
Briefly the method is as follows :— 

After the anterior jugular veins and any other vessel have been ligatured, 
the anterior edge of the sternomastoid is defined. The aponeurotic sheath of 
the small muscles is then incised for about one inch, in a direction parallel 
with the anterior edge of the sternomastoid; the middle of the incision being 
on the level of Chassaignac’s tubercle, which corresponds usually with the 
level of the inferior thyroid artery. The finger is then passed between this 
aponeurotic layer and the small muscles, and the inner aspect of the carotid 
is felt. The finger then passes between the posterior lobe of the thyroid and 
the vertebral column. The inferior thyroid artery can be felt crossing the 
neck transversely in the space between the carotid and posterior aspect of 
the thyroid. It is freed by blunt dissection and tied in continuity. The 
recurrent laryngeal nerve and the parathyroids are separated from the oper- 
ator by the thyroid fascia. 

The only cases in which this part of the operation is impossible are those 
in which there is a large lateral goitre. In 2 to 3 per cent of cases the artery 
is absent. In one of the operations witnessed it was absent on the left side. 
It is claimed by Professor de Quervain and his colleagues that preliminary 
ligature of the inferior thyroid artery gives an easier operation than if 
immediate dislocation of the gland is practised. It also gives secure protec- 
tion to the recurrent laryngeal nerve and the parathyroids. 

The next step of the operation consists in incising the external capsule 
and entering the ‘thyroid space’. The antero-external branch of the superior 
thyroid artery is tied, or even the whole of the upper pole of the gland. The 
lobe is then separated from the external capsule except at the posterior surface, 
so as to protect the recurrent nerve and the parathyroids. The lobe is then 
dislocated forwards. If there is any difficulty in effecting the dislocation, a 
loop of stout thread is passed several times through the substance of the lobe, 
and the two ends are tied and used as a tractor. This was done in two of the 
operations witnessed. Very little attention is paid to the venous hemorrhage 
at this stage, as the main arteries have been tied. It may be necessary at 
this point to cut the small muscles transversely, or, in the case of an intra 
thoracic goitre, even the sternomastoid must be partially cut; but these 
muscles are preserved if possible. The lobe being dislocated, the amount 
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which is to be resected is determined. The resection is by a wedge-shaped 
or ‘melon-slice’ method. Hemorrhage is stopped, and the raw surface of the 
thyroid tissue is then united with catgut. The same procedure can then be 
continued with the other lobe. 

The operations witnessed were :— 

1. RESECTION OF THE LEFT LOBE AND ENUCLEATION OF ADENOMA FROM 
THE Ricut Lose (Operation, 8.35 to 8.52 a.m.).—The patient was a woman, 
age 30, with colloid goitre in the left lobe and an adenoma in the right. 
There were slight cretinism and compression symptoms. 

2. RESECTION OF EACH LOBE FoR CoLLomD GoiITRE (Operation, 9.10 to 
9.385 a.m.).—-The patient was a man, age 27, with a colloid goitre and com- 
pression of the trachea. 





Fic 473.—Group of male cretins with and without goitre. 


3. ResEcTION oF Ricut Lose (Operation, 10.0 to 10.30 a.m.).—The 
patient was a woman, age 55. The left side had been operated upon some 
months previously, and at that time there was no evidence of goitre on the 
right side. “She is now complaining again of compression symptoms ”. 
Professor de Quervain remarked that it was often impossible to say how much 
the symptoms were due to the thyroid and how much due to a cardiac 
condition. The condition found on the right side did not seem to account 
for the symptoms. 

4. ResecTION oF Botu Loses (Operation, 10.85 to 11.15 a.m.).—The 
patient was a woman, age 35, with a very large colloid goitre. The left lobe 
was resected first. The inferior thyroid artery on the right side could not be 
found. The major portion of the gland and isthmus was resected. 

5. Excision oF A Tuyrorp Sinus (Operation, 11.80 to 12 noon).—The 
patient was a woman, age 45, who had a goitre and also a sinus for eight years 
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following operation for a thyroid cyst. The sinus track was dissected out and 
found to originate in a cyst with calcified walls. No attempt was made to 
deal with the goitre, as the local condition was too septic. 

All the operations were done with a rapidity, thoroughness, and decisive- 
ness only gained by long experience and team work. Skiagrams of all the 
cases were shown and the salient points demonstrated. 

The next day two operations were witnessed, one for the removal of an 
internal semilunar cartilage under a perfectly satisfactory local anzsthesia. 
The second was a case of gall-stones impacted in the common duct. The 
patient, a woman, age 70, gave a history of attacks of cholecystitis over 
twelve years. She had jaundice with the first attack, but not again 
until the present one. The operation was very difficult: two stones were 





Fic. 474.—Group of female cretins with and without goitre. 


removed from the common duct, and one from a small shrunken gall-bladder 
very little larger than the stone and embedded deeply in the liver substance. 
General anesthesia was employed. 

The anesthetic used was acetylene and oxygen after the method described 
by Dr. C. J. Gauss and Professor Hermann Wieland. The acetylene is pure, 
having been freed from the poisonous phosphoretted hydrogen, which also 
gives it the penetrating smell that is so characteristic of the acetylene used 
for lighting purposes. The pure acetylene has, however, a distinctive but 
not unpleasant odour, which can easily be disguised by scents. There is, 
moreover, a bitter taste; consequently the patient is instructed to breathe it 
with the mouth closed. It is administered mixed with oxygen by a Drager 
apparatus. The advantages claimed for the anesthesia are that the patient 
is anesthetized with a few breaths. Relaxation of the muscles is obtained 
to an extent which, if reached under nitrous oxide, would be a real danger. 
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The patient comes out of the anesthesia in about a minute after the 
administration stops. There is one attack of vomiting immediately, and no 
later nausea or vomiting. The patient whom we saw anesthetized by a 
nursing sister by this method did recover consciousness in about one minute, 
and vomited only once. Spoken to about an hour later she said she was very 
comfortable, and had no headache or nausea. The nursing staff were most 
enthusiastic about the advantages of acetylene anesthesia. 

The visit paid to the Cretin Institute at Reggisberg and the remarks 
made by the Professor on the thyroid problem of Switzerland were most 
interesting. His views are given in detail in his book on goitre. 

As a general rule the cretin who is dwarfed and has an infantile genital 
development has an atrophied thyroid. On the other hand, those with a 





























Fics. 475, 476.—Male and female cretins with goitre, 


normal skeleton and genital glands usually have a goitre. The intellectual 
defect and deaf-mutism does not appear to be affected by the size of the 
thyroid. The thyroid factor, though important, is not the only one in the 
production of this malady. 

The whole question of cretinism is one which has given the authorities 
much concern, as, in spite of all that has been done up to the present, the 
condition shows no signs of becoming more rare. It is too early yet to 
judge of the effect of giving ‘iodized salt’ as an article of diet to the whole 
population, which is at present being done. All the cretins in the Institute 
are employed to the utmost of their capacity. They are apparently a happy 
people who give very little trouble and enjoy their work on the farm or in the 
sewing room. They have to be seen, however, in order that the magnitude 
of the problem may be appreciated. (Figs. 473-476.) 
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RETROPERITONEAL CYSTS.* 
By R. ATKINSON STONEY, Dvueuin. 


TuE following case of retroperitoneal cyst is, I think, of sufficient interest to 
warrant its report. 

A boy, age 12, was admitted to the Royal City of Dublin Hospital on 
- Saturday evening, June 2, 1923, with symptoms of acute abdominal affection. 
He stated that on the previous Thursday he felt a stinging pain radiating 
from the left.side of the abdomen ; he took little notice of this, and went out, 
but when he got back he was so bad that he had to go to bed. He vomited 
once only. He got gradually worse, and on Saturday he was seen by a docter, 
who sent him into hospital. On admission he was flushed, with furred tongue, 
pulse 100, temperature 99-8°, and respirations 28. The patient was doubled 
up with pain, -his respirations were shallow, and there was rigidity over the 
right side of the abdomen, and tenderness in the right iliac fossa and towards 
the umbilicus. 

The abdomen was opened through the outer border of the right rectus. 
There was a small amount of clear fluid in the right iliac fossa, and a small 
oval swelling was seen outside the junction of the caecum and the ascending 
colon, with a patch of lymph on its summit. The appendix was normal. 
The swelling, which evidently contained fluid, was seen to spread towards the 
middle line behind the ascending colon, which was more or less flattened. 
After the general peritoneal cavity had been packed off, the swelling was opened 
outside the ascending colon, when several ounces of fluid escaped, at first 
purulent, then serous, with masses of fibrinous exudation. On exploring the 
interior of the cavity it was found to stretch as far as the middle line, down- 
wards to the ileocecal angle, and upwards to the region of the duodenum. 
Some B.I.P.P. was put into the cyst cavity, and a split rubber tube with a 
B.1.P.P. gauze wick. The opening in the cyst was closed with a purse-string 
suture around the tube, and fixed to the anterior parietal peritoneum. The 
edges of the wound were then closed tightly around the tube. The discharge, 
which at first was considerable and purulent, soon diminished and became 
serous ; in three weeks it had ceased and the wound closed, the patient 
leaving hospital on the twenty-fifth day after operation. Some of the exudate 





* Paper read before the Surgical Section of the Royal Academy of Medicine in Ireland, 
Dec. 7, 1928. 














790 THE BRITISH JOURNAL OF SURGERY 


from the interior of the cyst was sent to Trinity College for examination, and 
was reported to be fibropurulent exudate with numerous organisms. 

The origin of retroperitoneal cysts appears to present difficulties and 
uncertainty. The usual classification is into five groups :— 

1. Serous Cysts——These are usually regarded as embryonic in origin, 
owing to their proximity to the kidney and the possibility of their develop- 
ment from the remnants of the Wolffian body and duct of Miiller. 

2. Blood Cysts.—These may be due to hemorrhage into the retroperitoneal 
tissues from trauma, or may arise from hemorrhage into a preformed cyst. 

3. Chylous Cysts——These may arise in connection with the thoracic duct, 
the receptaculum chyli, lacuna mesenterica, a degenerated mesenteric gland, 
or rupture of a chyle duct between folds of peritoneum. 

4. Dermoid Cysts.—These may arise from foetal inclusions and remains of 
the development of the genito-urinary apparatus; they may attain a very 
large size, and may be partly solid and partly cystic or multilocular. 

5. Hydatid Cysts need no explanation, and are rarely seen in this country. 

The knowledge obtained from the histological examination of the struc- 
ture of the cyst wall is not yet sufficient to warrant an attempt at a genetic 
classification. In this case it was not possible to obtain a piece of the wall 
for examination. This case plainly belongs to the class of serous cysts in 
which inflammation had occurred. The most probable source of the infection 
was from the bowel, though what originated the migration of organisms 
through the wall of the intestine is not evident. 

Admitting the embryonic origin of this cyst, I would like to suggest 
another source rather than the Wolffian body or the duct of Miiller, namely, 
the space between the peritoneum covering the posterior wall of the abdomen 
on the right side and the primitive mesentery of the large intestine. In early 
foetal life the abdominal cavity is completely lined by peritoneum, and the 
gut is in the form of a straight tube, slung medially to the posterior wall by a 
mesentery. During the course of development the alimentary canal greatly 
elongates and is thrown into folds; the mesentery proper of the adult, how- 
ever, is the representative of the original mesentery. In addition to this 
elongation of the gut there is also a rotation round the vertical axis of the 
abdomen, contra-clockwise, whereby the cecum comes to lie in the right iliac 
fossa and the transverse colon crosses the duodenum. During this process the 
peritoneum of the mesentery of the cecum and the ascending colon blends 
with the peritoneum covering the posterior abdominal wall to the right of 
the primitive mesentery. When this fusion is imperfect, we find the czecum 
and ascending colon provided in varying degrees with a mesentery ; and when 
fusion occurs at the periphery but not throughout the whole area, fluid might 
accumulate and a cyst might form as in this case. The boundaries of the 
space over which this fusion occurs normally are the root of the mesentery 
proper towards the middle line, the attachment of the transverse mesocolon 
above, and the cecum and the ascending colon on the outside. These were 
exactly the outlines that were found to define this swelling. A cyst forming 
between the layers of the mesentery of the cecum and the ascending colon 
would have the same limits; but it would probably develop anterior to the 
vessels supplying the intestine, or if it was an extravasation cyst it would 
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probably have these vessels traversing its cavity. The cyst might also tend 
to spread between the layers of the transverse mesocolon. In this case, how- 
ever, the right colic artery was in the thick anterior wall of the cyst. If the 
cyst formed in the manner suggested, the anterior wall would be formed by 
two layers of peritoneum with the intervening tissues, and would be less liable 
to give way than the line of blending of the mesenteric and parietal peritoneum, 
outside and behind the ascending colon, where, as a matter of fact, the wall 
of this cyst was thinnest and on the point of bursting. 

If the cyst was formed from the Wolffian body or the duct of Miiller, it 

is hard to see how infection could have occurred, for it would have been 
separated from the intestine by the parietal peritoneum, as these structures lie 
behind it, and experience proves that the parietal peritoneum forms a strong 
barrier to the spread of infection. If the origin suggested above is accepted, 
infection from the intestine is more easily explained, as it would only have 
to traverse the layer of peritoneum covering the ascending colon, and this 
part of the intestine was already interfered with by the pressure of the large 
cyst developing behind it. 
. It has been suggested that some of these cysts are formed by the collec- 
tion of fluid in the retroperitoneal fosse, which have become closed by 
inflammatory adhesions, such as the subcecal, duodenojejunal, and inter- 
sigmoid. This origin, however, would not explain the size and ramifications 
of this cyst. 

The diagnosis of these cysts is usually difficult, and in this case was 
further masked by the superimposed symptoms of inflammation which made 
it appear like a typical case of appendicitis. The treatment is drainage or 
complete extirpation. In this case extirpation was contra-indicated, not only 
by the size of the cyst but also by the complicating inflammation. 





A CASE OF ACUTE OBSTRUCTION AT THE SITE OF A 
GASTROJEJUNOSTOMY. 


By REGINALD KEENE, OvttTon Broap, SUFFOLK. 


THE following case is, I think, sufficiently rare to be of interest. The patient, 
a man, age 49, was admitted to the Norfolk and Norwich Hospital on June 26, 
1924, in such a collapsed condition that it was thought improbable he would 
survive surgical intervention. Almost exactly three years previously he had 
been admitted to this hospital with a duodenal ulcer which had perforated 
seven and a half hours previously ; he gave a history of only three weeks’ 
‘indigestion’ preceding this. On that occasion a perforation was found in 
the anterior duodenal wall—about a quarter of an inch in diameter and near 
the pylorus. The ulcer was closed and invaginated and a posterior gastro- 
enterostomy performed through an opening in the transverse mesocolon. 
The abdomen was closed without drainage. He was discharged three weeks 
later soundly healed after an uninterrupted convalescence. He remained 
well except for some constipation and occasional slight epigastric pain until 
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four days prior to his re-admission. He was then seized with violent epigastric 
pain, which was followed by persistent projectile vomiting. Both pain and 
vomiting continued until admission. His bowels were opened naturally on the 
day he entered hospital, nothing abnormal being noticed by him in the stool. 

On Apmission.—The patient looked desperately ill; he was emaciated, 
ashen-grey, with bright eyes, and an anxious expression. Temperature 99-6° ; 
respirations 26; pulse very feeble and rapid, about 160. Marked tetany 
was present with typical contractures in both hands. The tongue was dry 
and heavily furred. In the heart and lungs there was nothing abnormal. 
The abdomen was markedly retracted, but was soft except for comparative 
rigidity of the upper recti. There was some tenderness above and to the 
right of the umbilicus. No tumour was palpable. ‘Splashing’ was detected 
in the stomach area, and dullness in either flank. A provisional diagnosis 
was made of perforated anastomotic ulcer, and laparotomy was performed 
under general anzsthesia, through a central suprapubic incision. 

CONDITION AT OPERATION.—Omentum presented, beneath which lay 
coils of collapsed small intestine and colon, presenting a normal appearance. 
There was no excess of peritoneal fluid. The stomach reached below the 
level of the umbilicus. The incision was enlarged upwards, and on turning 
the stomach upwards a distended loop of small intestine was seen running 
vertically to be attached to the posterior wall of the stomach. To the 
right of this was the terminal portion of the ileum which could be traced 
from the ileoczcal junction upwards and to the left until it disappeared 
behind the distended loop. To the left lay the rest of the small intestine with 
its mesentery—collapsed and normal in appearance. 

It was decided that the distended intestine must be part of the proximal 
loop of the gastro-enterostomy, and as during 
manipulation a tear appeared at the pcint of 
juncture, the anastomosis was cut through 
along the old suture lines, and the two open- 
ings were clamped. It then became obvious 
that the whole of the smal] intestine had 
migrated from right to left between the 
stomach and proximal loop of the anasto- 
mosis so as to lie in the left flank, and 
that the drag of the mesentery on the 
proximal loop, with the bulk of the intestines 
rotating the anastomosis to the right through 
90° and at the same time pulling the distal 
loop to the left, had so contorted the actual 
stoma as to produce complete obstruction 
at that point, with acute dilatation of the 





Fic. 477.—Normal gastrojejuno- . : 
— stomach and duodenum. The herniated in- 


testine could now readily be returned to its 
normal situation. A tube was passed into the stomach through the old 
stoma and several pints of thin offensive fluid were evacuated ; the anes- 
thetist almost immediately reported a marked improvement in the patient’s 
condition. Through the old stoma in the jejunum a pint of peptonized milk 
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was introduced containing half an ounce of brandy and four drachms of 
sugar. The anastomosis was reconstructed, using catgut throughout, and 
while the abdominal wall was being closed a pint and a half of gum-saline 
with 6 per cent glucose was given intravenously. The patient’s condition had 
now greatly improved, and by the next morning he had a bounding pulse- 
rate of 72. From then onwards he made a straightforward recovery, and 
was discharged, twenty days after admission, to our convalescent home. Seen 
fourteen days later, he looked, and said be felt, remarkably well, and had put 
on 7 lb. in weight. He had had no dyspeptic symptoms. 

The interesting points of the case are :— 

1. The clinical picture presented by the patient on admission: there were 
some signs suggesting a perforated viscus, but the tetany should have suggested 
gastric dilatation; the tetany, which was very marked, disappeared with 
deep anesthesia and was not subsequently observed. 





Fic, 478.—Upper coils of jejunum beginning Fic. 479.—All except terminal ileum has 
to migrate. migrated through opening, and obstruction 
has occurred at anastomosis. 


2. The findings at operation. The mechanism is, I think, explained by 
the diagrams (Figs. 477, 478, 479); presumably the migration was only com- 
pleted suddenly, and, just as a hernia becomes strangulated by the sudden 
arrival of additional coils, so the advent of the remaining intestine was 
sufficient to kink the anastomosis suddenly and give rise to the acute sym- 
ptoms. Why the migration should have commenced in the first place is at 
present inexplicable. 

3. The marked improvement in the patient’s condition after evacuating his 
stomach, and the good effect of the administration of peptonized milk along 
with brandy and glucose by the small intestine, as well as saline intravenously. 

From a condition in which operation seemed almost certain to prove 
fatal, the patient passed into a far less grave state during the operation 
itself, and within twelve hours after gave no cause for anxiety at all. 


I am indebted to Mr. Blaxland, who performed both operations, for 
permission to publish these notes. 
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A CASE OF FRONTAL ENDOTHELIOMA WITH 
HYPEROSTOSIS CRANIL 


(Pacchionian Tumour ?) 


By ZACHARY COPE, LOoNnpDoN. 


Tue following case is of interest in that it fits in with the accounts of those 
rather rare tumours of the skull which are now regarded as Pacchionian in 
origin. 

Albert N., age 52, was admitted to St. James’s Hospital on Feb. 18, 
1923, for an injury to the leg. The injury had been caused by a fall due to a 

fit. Examination showed that he had 
a fractured fibula. He also presented 
a deformity of the head, for which I 
was asked to see him on Feb. 26. 
When first I saw him there was great 
asymmetry of the skull (Fig. 480) due 
to a large swelling in the frontal region. 
The swelling covered the postericr part 
of the left frontal bone, but extended 
beyond the middle line for an inch or 
so. It was hard, painless, fixed to the 
bone, and itself appeared of bony con- 
sistency. The patient asserted that 
he had noticed a swelling there for 
between ten and twenty years. He 
had begun to suffer from epileptic fits 
ten years ago, and these had become 
more frequent of late; one now 
occurred every ten or fourteen days. 
The Wassermann reaction was negative 
and there was found no focus of 
primary cancer which might have led 
to a secondary growth in the skull. 
I ventured a tentative diagnosis of 
primary endothelioma. Apart from 

Fic. 480.—The patient before operation. the fits there were no signs of increased 
intracranial pressure. 

With a view to relieving the fits, on April 16 I turned back a flap of 
scalp and exposed the tumour. It was found to be composed of rather soft 
porous bone. Although I trephined to a depth of about two inches the dura 
was not reached, and since the patient was none too well I did no more than 
remove some of the bone. The pathological report said the sections showed 
a spindle-celled sarcoma. 

After this operation the swelling grew quickly and I contemplated further 
operative measures. At this time I saw a reference to Penfield’s work in 
an article by Sir John Bland-Sutton.1 Penfield? in 1923 described certain 
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Fie. 481.—Section showing the ceilular structure of the growth. (x 225.) 


. 482.—Section showing relations of bone and masses of growth. (x 56.) 
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tumours which caused great enlargement of the skull and were probably 
derived from the Pacchionian bodies. It occurred to me that the case under 
observation corresponded with his account. Sir John kindly saw the case 
with me and agreed with my surmise, and advised further operative treatment. 

On Nov. 26, 1923, I therefore exposed the mass again by reflecting the 
scalp. The bony tumour was now covered by a thick layer of white gelatinous 
tissue. I removed this together with a large portion of the projecting bony 
mass. The dura mater was exposed over the superior longitudinal sinus. 
The parts removed were forwarded to Sir John, who had sections cut 
(Figs. 481, 482), which bore out his opinion that the tumour was one of 
those to which the term Pacchionian might be applied. After the operation the 
patient did not have a fit for a long time, but he still has an occasional one. 

By naked-eye examination of the bone removed the soft channels of 
growth could be seen: in the midst of the harder tissue, and it was evident 
that the growth itself must have formed new bone. 

The remarkable features of the tumour are its very slow growth, the 
absence of symptoms for years after its commencement, and the lack of 
localized cranial symptoms owing to the growth enlarging only outwards. 
Epileptic fits were the only cerebral symptoms. 


COMMENTS ON THE CASE. 


From the above account and from the study of the accompanying sections 
it is clear that we are concerned with an endothelioma which had its origin 
within the skull and which invaded the bone, whilst at the same time causing 
the deposit of much new bone. 

‘The following questions present themselves: (1) From what tissue do 
these tumours arise? (2) What is the best name to apply to them? (3) How 
frequently do they iead to perceptible bosses on the exterior of the cranium? 
(4) What is the best treatment ? 

1. Though originally thought to arise from the inner layer of the dura 
mater, there now appears to be a consensus of opinion among those who have 
studied these tumours specially that they spring from the arachnoid membrane. 
Penfield quotes Schmidt in support of this view. Schmidt put forward his 
opinion in 1908. Mallory in 1920 came to a similar conclusion and suggest- 
ed the name arachnoid fibroblastoma. In 1922 Cushing,? speaking of his 
researches on these tumours (carried out with Weed), said, “‘It is our belief 
that they arise from the cell-clusters of the arachnoid villi projecting into the 
dura’. Cushing suggested the names meningioma or meningothelioma. Since 
a good proportion of these tumours grow from the frontal region near the 
mid-line, it is quite likely that many take origin from a Pacchionian body. 

2. If it be agreed that the arachnoid membrane is the site of origin of 
these endotheliomata, it would be wise to adopt a name which would indicate 
that origin. The names suggested by Mallory and Cushing do not seem 
altogether suitable. Nor is it wise to apply the term Pacchionian as a 
general descriptive epithet for all these tumours, for, whilst applicable to those 
arising in the frontal region, it would not serve for temporal endotheliomata. 
I venture to suggest that the name which would be most generally applicable 
and sufficiently descriptive is arachnoma. 
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3. In a series of over 400 intracranial tumours which were studied by 
Penfield there were 10 cases of a similar nature to the one described above, 
whilst in the 80 cases of endotheliomata included in the 748 verified intra- 
cranial tumours under Cushing’s care only 20 caused recognizable thickening 
of the overlying bone. Many of the cases in these series~caused only small 
bosses on the overlying skull, so we may conclude that it is quite rare for 
such a large boss to be developed as in the case related. 

As to which of the endotheliomata cause the bony changes, we may with 
advantage quote Cushing; who says: ‘‘ Tumours which are parasagittal in 
origin and those which arise from the temporo-frontal meninges adjacent to 
the Sylvian cleft seem to be accompanied by a hyperostosis cranii more often 
than those in other situations ”’. 

4, These tumours are very benign, grow very slowly, cause few symptoms 
—and those rather late—but progress steadily until after some years an un- 
sightly deformity of the head is produced. When they have attained a great 
size there is considerable danger that an attempt to remove them may cause 
the patient’s death from hemorrhage or from shock. When they are small it 
is not so difficult to cut through the healthy bone all round the boss and so 
remove the affected part. 

In operating on the large tumours the operation should be done in at 
least two stages, or only a partial operation attempted. In the case of my 
own patient I have relieved symptoms by removal of part of the bony mass ; 
if further symptoms arise, I shall attempt a further removal. Several deaths 
have been recorded from operation on these large tumours. 

I am indebted to Sir John Bland-Sutton for the sections from which the 
drawings were made, and for the loan of Fig. 480. The photograph of the 
patient was kindly taken by Dr. Pigott. 
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RENAL CALCULUS AND HYPERNEPHROMA. 
By H. P. WINSBURY WHITE, Lonvon. 


THE specimen was obtained by operation from a man, age 31, who was sent 
to me suffering from a urethral fistula. His history was that two years 
previously he had a peri-urethral abscess, which was incised, and a urinary 
fistula resulted. The cause of the abscess was not clear from the patient’s 
story. Gonorrhceal infection was denied. In the intervening period two 
operations had been performed on the fistula. At the second, suprapubic 
cystotomy was performed in addition to the perineal incision. Benefit was 
only temporary, as after each operation healing was incomplete and the 
fistula persisted. 

On examining the patient when he first presented himself there was a 
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considerable amount of scar tissue and inflammation about the perineum 
surrounding the fistula, which was found to communicate with the bulbous 
urethra. It was expected that the passage of a sound would reveal a tight 
stricture. A 12/14 sound (English scale) was, however, readily admitted, and 
at the same time the presence of a stricture was detected. It was hoped that 
treatment of the stricture by intermittent dilatation would suffice to remedy 
the perineal condition. This line of treatment was therefore followed for six 
months, but the fistula failed to improve. Cystoscopy was then carried out, 
when turbid urine was seen coming from the left ureter, and clear urine from 
the right. A radiogram revealed a stone in the left kidney. I operated on 





Fic. 483. —Kidney split, showing new growth and stone. 


this kidney, and removed from the pelvis by pyelolithotomy an oxalate stone 
about the size of a filbert nut. A bluish bulging area having a diameter 
about equal to that of a shilling piece was then noticed on the outer aspect 
of the kidney about its middle. On palpation with the forefinger in the pelvis 
it was noted that this area was somewhat softer than the rest of the organ. 
As the opposite kidney was known to be functioning well, and the swelling 
under consideration suggested new growth, I removed. the kidney. 

On dividing the kidney afterwards an encapsuled growth with a diameter 
of about # in. was revealed, as seen in Fig. 483, which also shows the stone 
in the position from which it had been removed. 








RARE OR OBSCURE CASES 799 


There are several interesting features in the case. The tumour was 
exceptionally small, and was situated much nearer to the pelvis than such 
tumours generally are. It appeared to be completely encapsuled. Dr. Scott 
Williamson described the growth as a typical hypernephroma which had 
already infiltrated its capsule. It is interesting to note that the patient had 
never suffered from pain in the left loin, nor had there been any hematuria, 
apart from an odd drop of blood following the passage of a sound. The most 
striking clinical feature of the case, however, was the fact that the persistence 
of the fistula was due entirely to the infected urine arising from the presence 
of the renal stone. From the appearance of the’kidney it could be seen that 
the infective changes were very slight and confined to the pelvis. Yet, a 
fortnight after nephrectomy was performed, the perineal fistula, which had 
resisted all forms of local treatment for two years, was completely healed. 





TWO CASES OF ABNORMAL PATELLA, 
By M. J. PETTY, Buenos ArreEs, 
1. Congenital Abnormal Bilateral Patellz.—In this case the patient 


said that since earliest childhood he had had two knee-caps on either 
side, and increased difficulty in walking. His parents stated that he had 


Fic, 484.— Abnormal bilateral patella Fic. 485.—Abnormal bilateral patella 
(right side). (left side). 


never received any injury in the neighbourhood of the joint, and as ossifi- 
cation of the patelle starts from the second to the sixth year, the condition 
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to be described might rightly be regarded as congenital, and as such seems to 
be a unique case. Other cases of double patelle, hitherto described, have a 
longitudinal division, whereas here the division is horizontal, as seen in radio- 
grams of the bone; and furthermore, in this case ossification must have 
originally started in two centres, one above the other. 

The patient called for medical assistance as he had slipped into a hole 
in a field, causing sudden pain in his knee and considerable difficulty in 
walking. On examination, about three hours 
after the accident, there was apparently separa- 
‘tion of the fragments but no effusion of blood 
into the tissues, and on examination of the 
left knee a similar condition was evident, but 
without so much separation of the fragments. 
Evidently on the right side the tendon of the 
quadriceps between the patelle had been torn, 
giving rise to the appearance of a fracture of 
the patelle without an effusion of blood. On 
inquiry, the above history was elicited, showing 
that we were dealing with a traumatism of a 
congenital abnormality. 

X-ray appearances show a larger upper and 
a smaller lower patella. In both cases the upper 
fragment is somewhat dome-shaped, and _ its 
lower aspect is quite distinct from the appear 
ance of that seen in a case of fracture. The 
lower fragment is more quadrangular, but has 
not the clean-cut appearance of a fracture. 
The separation on the right side is greater on 
account of the tear in the quadriceps tendon. 














































Fic. 486.—Osteoma growing (Figs. ASA, 485.) 
from-upper border of dislocated ; , 
ain Under local anesthesia, the opposing patellar 


surfaces were roughened, the bones wired, and 
the tendons sutured. Seen a year after, there was good bony union. 


2. Osteoma of Right Patella in a Case of Congenital Dislocation of 
Patella.—This case is of interest in so far as it presents an apparent form of 
duplication of the patelle, but this appearance is in reality due to an osteoma 
growing from the upper border of the right patella (Fig. 486). The patient, 
a labouring man, was able to get about satisfactorily. 











A CASE OF RECURRENT ENTERIC INTUSSUSCEPTION IN 
A CHILD, DUE TO SIMPLE TUMOUR. 


By L. E. BARRINGTON-WARD, Lonpon. 
For the earlier notes of this case I am indebted to Dr. David Russell, of the 


British Hospital, Lisbon. The case appears to be sufficiently rare to be worth 
recording. 
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R. B., a female, age 6, was suddenly seized with abdominal pain and vomit- 
ing on Oct. 18, 1928. For two years she had been in indifferent health, and 
had suffered from occasional attacks of abdominal pain and vomiting, which 
passed off. On this occasion the pain and vomiting were much more severe 
and showed no sign of abating. On palpation a sausage-shaped tumour was 
found running from above downwards, from left to right, from 2 in. above the 
wmbilicus to a point some 2 in. below. With the onset of pain, the tumour 
was felt to harden. Operation was performed immediately by Dr. Russell, 
and a large intussusception of the small intestine was discovered. The bowel 
wasi engorged and purple, but by compression aided by gentle traction the 
invagination was reduced, some 12 in. of intestine being drawn out of the 
intussuscipiens. As the condition of the child gave rise to some anxiety, 
the abdomen was closed as quickly as possible. After a few anxious days a 
good recovery was made. 

Two weeks later, pain and vomiting began again, and the sausage-shaped 
swelling reappeared. Laparotomy was again performed, and an intussuscep- 
tion apparently identical with that of the first operation was found and 
reduced. Some large glands were noticed, and tubercles on the peritoneal sur- 
face of the intestine, and the intussusception was deemed to be due to irregular 
peristalsis caused by abdominal tuberculosis. From the second operation the 
child made a good recovery, and returned home on Nov. 26, 1923. 

On March 18, 1924, Dr. Russell was called urgently to see the child, 
and found for the third time the unmistakable trio of pain, vomiting, and 
tumour. On this occasion, by manipulation through the abdominal wall, the 
tumour was reduced, and the abdominal wall became soft and flat, and the 
child felt well again. From this time onwards mild attacks of abdominal 
pain and vomiting occurred, but always passed off with the administration 
of an enema and the application of heat to the abdomen. 

On Aug. 8, 1924 (the child in the meantime having been brought to 
England), another attack ensued, and Dr. J. Douglas Clarke was called in. 
He found all the clinical features of an acute obstruction, and a large tumour 
occupying the middle of the abdomen. I saw the child a few hours after the 
onset of the attack, and found her rather collapsed and vomiting frequently. 
Enemata had produced no result. There was a large tumour palpable, running 
from left to right and above downwards across the centre of the abdomen. 
It hardened and relaxed, and with the hardening pain occurred. Immediate 
operation was advised. Not unnaturally, in view of the previous history, the 
mother was anxious for minor measures to be tried first; but the serious and 
advanced state of the condition was explained, and consent obtained. 

At operation an enteric intussusception was found. The ensheathing 
layer was distended to about the diameter of the adult cecum. Reduction 
was accomplished with much difficulty. Pressure of the ensheathing layer 
merely caused the peritoneum to split, and it was only by traction on the 
entering tube that reduction was accomplished. The bowel was withdrawn 
in three distinct sections: resistance was felt three times, and on each 
occasion a gush of fluid occurred with the overcoming of the resistance. It 
appeared that the intestine had been involuted within itself three times. 
About 3 feet of jejunum was affected. The bowel was examined and some 
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patches of cedema were felt, but no definite tumour. The glands were 
slightly enlarged, but no tubercles were seen. The disparity of size between 
the more or less normal proximal bowel and the hugely distended distal 
‘part suggested that a recurrence of the intussusception in a short time was 
absolutely certain. Accordingly, the parents were advised that after recovery 
from this operation the affected part ought to be resected. No lesser pallia- 
tive means, such as suture of the mesentery, 
appeared capable of preventing recurrence. 
The child made a good recovery, but on 
one or two occasions Dr. Clarke had to reduce 
the intussusception in an early state of forma- 
tion by manipulation through the abdominal 
wall. 
On Sept. 17 I operated again, and found 
6 in. of intestine intussuscepted, although 
there had been no immediately previous 
symptoms. It reduced easily. On careful 
examination it was now possible to feel 
distinctly two groups of tumours in the bowel, 
some 6 in. apart, and it was evident that 
these were the cause of the intussusception. 
The general engorgement and cedema at pre- 
vious operations had prevented recognition. 
No other tumours could be felt, and except 
for the presence of a large round worm in the 
lower ileum the abdomen seemed normal. 
About 10 in. of intestine containing the 
tumours were resected (Fig. 487), and a 
side-to-side anastomosis was performed. The 
child made an uneventful recovery and im- 
proved rapidly in health, and now appears 
perfectly well. 
Dr. Nabarro reported that the tumours 
were of the nature of an adeno-papilloma. 
Benign tumours of the small intestine in 
children are uncommon. When I first saw 
the case I was not provided with Dr. Russell’s 
excellent notes, and I rather discounted the 
diagnosis of recurrent enteric intussusception 
because of its rarity. It appeared to me more 


Fig. 487.—Section of ileum : : $ 
iaietiet demiiainn thi sabe of in. likely a case of partial volvulus of the small 


tussusception, ( 4.) intestine. 

I have not seen a case before in which it 
was possible to reduce an intussusception in its early stages by manipulation 
through the abdominal wall. This was done on at least three occasions by 
two different observers. The mother, who was a fully-trained nurse, and 
whose observations appeared reliable, was quite certain that she had cut short 
many attacks by administering an enema. It is conceivable that the enema 
initiated reverse peristalsis. eae 
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IMPACTION OF A GALL-STONE IN THE UPPER JEJUNUM: 
ACUTE OBSTRUCTION: CYSTIC PNEUMATOSIS OF THE 
JEJUNUM ABOVE THE OBSTRUCTION. 


By DOUGLAS DREW, Lonpon. 


M., A MALE age 70, had suffered for years with indigestion and ill-defined 
symptoms suggestive of gall-stones or gastric trouble. More recently he had 
had attacks of vomiting, and a fortnight before the onset of obstruction, 
hematemesis and melena occurred, associated with attacks of severe abdom- 
inal pain. There had been no trouble with the bowels until forty-eight hours 
before I saw the patient. He had a weak heart and albuminuria. 

On Sept. 6, 1924, I was asked by Dr. Stokes to see him on account of the 
acute obstruction. The vomiting was insistent, at first of greenish colour, 
and later brown, with a stercoral odour. It was obvious that operation was 
urgently needed, but I was somewhat puzzled by the condition of the abdomen, 
which was not distended but flaccid; nothing could be felt, but there was 
tenderness on the left side. 

On opening the abdomen to the left of the umbilicus, a distended and 
discoloured coil of small intestine presented, together with other coils which 
were pale, empty, and contracted. On tracing the distended coil upwards, 
the duodeno-jejunal flexure was at once reached, while on following it down- 
wards for a short distance into the left flank, a large oval mass was found 
tightly impacted in the bowel at a distance of about eighteen inches from 
the flexure. Below this the bowel was about the normal size and slightly 
injected for about twelve inches, where a second stone of smaller size was 
found ; below this the bowel was pale and contracted. As this smaller mass. 
did not appear to be causing obstruction, an attempt was made to manipulate 
it upwards to remove it with the larger mass through the same incision, but 
this could not be done, so it was removed through a second incision. Just 
above the site of impaction of the larger stone there was some lymph on the 
wall of the bowel. 

_ At irregular intervals along the distended bowel were situated a number 
of soft round projections from the intestine into the mesentery. I counted 
five; the largest was about three-quarters of an inch in diameter, and the 
smaller ones varied in size from that of a small marble to that of a pea; on 
manipulating them gently they collapsed and disappeared, distinct soft 
emphysematous crackling being felt, but they reappeared at once. Owing to 
the urgent nature of the case, a detailed examination could not be made, but 
no sacculation was present in the collapsed coils or in the transverse colon. 

The two portions of the stone fitted together fairly well and suggested 
that it had fractured; it may, however, have been due to faceting. The 
measurements were: length, when fitted together, 2} in., breadth 1,5 in., 
circumference 4} in. It was greenish-black in colour, and rather friable. 

Although the smaller mass had not caused obstruction, in that the bowel 
was not distended and discoloured as it was above the larger mass, yet it 
was obviously necessary to remove it, as it might have given trouble in the 
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narrower ileum, and it was most important not to have any possible cause 
of interference with the onward passage of the contents after the obstruction 
caused by the larger mass had been relieved. The absence of distention is 
explained by the high level of the obstruction. 

The case appears to be worthy of record, as an ‘impacted gall-stone is one 
of the rarer causes of obstruction, while it is still more unusual for the 
impaction to occur at so high a level. 

The chief interest, however, lies in the condition of the bowel above the 
obstruction. I had recently read with much interest Mr. P. Sargent’s 
exhaustive article on cystic pneumatosis, from which it appears that the gas 
may be in closed spaces or it may form a bleb on the wall of the bowel from 
which it may be displaced by gentle pressure, as in the case under notice. 

Whatever the cause of its production, all the conditions mentioned by 
Mr. Sargent were present ; it may have been caused by: (1) The mechanical 
pressure of the obstruction and the vomiting forcing gas into the tissues 
through abrasions in the mucous membrane produced by the gall-stone ; 
(2) By bacterial infection of the wall of the damaged bowel; or (3) The 
lesion may have pre-dated the obstruction, as an ulcerative lesion—probably 
in the duodenum—-must have been present in order to account for the 
passage of the gall-stone into the intestine. 

I think the first is the most probable explanation, as if it had been caused 
by bacterial infection, there would probably have been signs of inflammation 
around the blebs. The chief point in which the case differs from the others 
is that the blebs were entirely along the mesenteric border. 

The after-history is brief, as the patient died from sudden cardiac failure 
‘before he recovered from the anesthetic. 
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REVIEWS AND. NOTICES OF BOOKS. 





Modern Operative Surgery. Edited by H. W. Carson, F.R.C.S., Senior Surgeon, 
Prince of Wales Hospital, Tottenham, etc. In two volumes. Royal 8vo. Vol. I, 
pp. 784, with 365 illustrations ; Vol. II, pp. 784, with 370 illustrations. 1924. London: 
Cassell & Co. Ltd. £3 3s. net. 


THE editor of these volumes states in his preface that they are “an attempt to 
present the whole range of modern surgical operations . . . and to exclude those 
that have lost their usefulness and to include only those new operations which have 
proved their value’’. We think that the editor and his colleagues have carried 
this out in a most admirable manner. 

This work is a very welcome change from the usual type of operative surgery 
text-book, in that not only is the technique of operations fully described, but the 
theoretical considerations of indications for operations, the rationale of the operation, 
and the prognosis are also fully dealt with. That the exclusion of old, classical 
operations not now used has not been carried to excess is witnessed by the inclusion 
of Syme’s external urethrotomy; in the place of those that are really obsolete are 
a vast number of new surgical procedures now in general use, many of which 
appear for the first time collected in a text-book. This is where an entirely new 
work on operative surgery is.so superior to revisions of old, many-editioned text- 
books. : 

Amongst special features is the inclusion of a chapter by Sir Henry Gauvain 
on the conservative treatment of surgical tuberculosis. Two chapters from the pen 
of Mr. Sampson Handley are deserving of particular notice. They deal with both 
the theoretical and the practical aspects of the operative treatment of malignant 
disease and of operations on the breast. The chapters on abdominal surgery are 
very complete, and give in a most practical way all the modern operative treatment 
of abdominal conditions. Mr. H. D. Gillies contributes a valuable chapter on 
plastic surgery. In addition to these and other chapters on special subjects such 
as operations on the ear, nose, and throat, and gynecological operations, the whole 
of operative treatment is well covered. 

The volumes are well printed on good paper, and are profusely illustrated, and 
there are many valuable references to original articles. They form most worthy 
companions to the already well-known three-volume System of Surgery produced 
by the same publishers. We must congratulate the editor and publishers on having 
produced a work which will be of great value to all those who practise surgery. 





Goitre : A Contribution to the Study of the Pathology and Treatment of the Thyroid 
Gland. By F. pE QueErvain, Professor of Clinical Surgery in the University of 
Berne. Translated from the French by J. SNowman, M.D., M.R.C.P. Royal 8vo. 
Pp. 247, with 118 illustrations and a Bibliographical Appendix. 1924. London: 
Bale, Sons & Danielsson, Ltd. 21s. net. 


THE title states that this is a contribution to the study of the subject, and the 
Introduction very clearly sets forth the aims of the book. ‘It is to describe those 
few methods which daily experience of the operation has impelled us to adopt, and 
to emphasize those details which are essential for a beginner to realize. We have 
no desire to teach surgeons who are satisfied with their own method.” It is not 
the intention of the author to review the whole pathology of the gland, but the 
importance of realizing the functional value of residual thyroid tissue in different 
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types of goitre (at operation) is stressed, and, in order to assess this, the necessity 
for biological study of goitrous tissue. 

The contents of the book are excellently balanced. The surgical anatomy of 
the thyroid is dealt with sufficiently for all practical purposes, especial attention 
- being given to the fascial planes of the neck in relation to the thyroid gland, the 

vessels, and the parathyroid glands. This is important in what may be called the 
‘de Quervain’ method of approach to the arteries in operations on the thyroid gland. 

In the chapter on physiology, current theories are tested in the light of the 
author’s personal investigations, and the reader is left with opinions that are rational, 
and are as clear as the present condition of the subject permits. One feels the fair- 
ness of the author’s criticism and the sanity of his judgement. As regards etiology, 
he realizes that, although much work has been done, the causes of goitre are not yet 
established. 

Probably the most useful chapters in the book are those devoted to pathological 
anatomy and pathological physiology. After the extensive nomenclature which has 
grown around the varieties of goitre in the literature, Professor de Quervain’s concise 
description of the types, with the illustrative microphotographs, is extremely clear. 
In these chapters he is not reviewing literature. It is personal work of the highest 
order, written by one who already knows all that is available of the work of others. 
Although this book is intended primarily for surgeons, these chapters particularly 
have a wider interest. 

Under diagnosis much useful information is given, and the value of X-ray 
examination in intrathoracic extension of goitre is shown. The extent of the tumour 
and the position and degree of compression of the trachea can be accurately deter- 
mined by this means, and by this means alone. 

The present position of the prophylactic treatment by means of iodine in 
Switzerland is dealt with. It is shown that if administered in cooking salt the 
amount of iodine should be infinitesimal—5 mgrm. of iodine to a kilo. of salt. When 

_a decigram per kilo. of salt was used, grievous results followed. The smaller amount 

is now used, and, as well as this, during school age, 1 to 2 mgrm. of iodine is given 
in a pastille weekly for a year, and afterwards whenever required. De Quervain 
rightly states that there is still much to be determined in the matter of prophylaxis, 
and that this cannot be studied in the laboratories alone. We feel that this is 
important. The morbidity from goitre in most countries is very high, and if it 
could be found possible to put aside the ward of an infirmary where clinical investiga- 
tion could be carried on side by side with facilities for physiological and pathological 
laboratory work, great good would be achieved. 

The chapters dealing with treatment, conservative and operative, will be found 
most instructive. This part of the subject is treated exhaustively. Indications 
and contra-indications for various kinds of treatment are given, and one feels all 
the time that the reasons put forward are backed by large experience, that all 
methods have been tested, and the best standardized. 

As regards operation, surgeons may differ in details—de Quervain is never 
dogmatic, and explicitly states that he is-only describing a safe way; but every 
surgeon will agree that his method is a very sound one, and no surgeon who 
follows his directions will go far astray. One point might be mentioned because it 
gives the key to two different methods of attack on large diffuse goitres. De Quervain 
ligatures the four main arteries, and then almost bloodlessly removes a wedge from 
each side and as much of the isthmus as is necessary. This is a clean and efficient 
operation ; but it has always seemed to the reviewer that, as these goitres consist 
of tissue much below the normal in function, it is wise to conserve to the utmost 
the blood-supply of the residual gland tissue, and that therefore it is wiser not to 
ligature the main vessels outside the gland, but to pick them up as the gland is 
sliced. It makes the operation slightly more bloody, but it leaves the remaining 
gland tissue much better vascularized. This is a matter of personal opinion. 

In the chapter on malignant goitre, it is shown how difficult—and sometimes 
how impossible—it is to differentiate between the various types of malignancy, 
either clinically or microscopically, and in the chapter on thyroid deficiency a warning 
note is sounded as to the success of thyroid grafting. 
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Exophthalmic goitre is not relatively so prevalent as other types of goitre in 
Switzerland, but the pages devoted to it are written with the same knowledge and 
judgement as is the rest of the book. Altogether Professor de Quervain has compressed 
into 215 pages an astonishing amount of information of the highest order. It bears 
no evidence of compression. It is lucid. It covers the ground so well that singularly 
little of importance is omitted. On some matters it is illuminating to a degree, and 
on all it is most helpful. 

A word about the translation. The reviewer has not seen the original, but it 
seems to have lost nothing in the process. For all one can tell, it might have been 
written by a master of English, and both Professor de Quervain and Dr. Snowman 
are to be congratulated. : 





Manual of Surgery. By ALBERT CARLEsS, C.B.E., M.B., M.S. (Lond.), assisted by Ceci. 
P. G. WAKELEY, F.R.C.S. Eleventh edition. Demy 8vo. Pp. 1570 + x, with 664 
illustrations, 15 coloured plates, and 76 radiographic plates. 1924. London: Bailliére, 
Tindall & Cox. 30s. net. 


Tuis work has become so much regarded as the standard text-book of surgery for 
students that it would be scarcely necessary to review it in any detail, even if 
this were possible in the space at our disposal. The war-time surgery has been 
to a large extent incorporated in the body of the book, but a short terminal 
chapter dealing with special points in military surgery has been retained at the end. 
Mr. Wakeley is largely responsible for bringing the book up to date and for 
the addition of numerous sections and illustrations describing new procedures. 
Special attention has been given to the prevention and cure of deformities, the 
so-called orthopedic surgery. 

The book possibly suffers a little from the fact that, whilst a great deal is new 
and modern, a great many of the old illustrations and descriptions have been 
retained though often of an-obsolete character; as an example, Fig. 325 shows 
a pattern of Thomas’s walking knee-splint which is never used now. However,. 
the work as a whole represents a positive mine of information, and we know no 
other which is quite its equal. 





Handbook of Operative Surgery. By Sir WiLit1Am IRELAND DE C. WHEELER. Demy 
8vo. Pp. 441 + xvi, with 298 illustrations. 1925. London: Bailliére, Tindall & Cox. 
15s. net. 


Tuis is the fourth edition of Sir William Wheeler’s small handbook of operative 
surgery, and the fact that it has run through three editions in the course of nineteen 
years is indicative of its value. 

It is a thoroughly sound practical book, in which the most important points 
of all the ordinary operations are put forward in a clear and concise manner. 





Selected Essays on Orthopedic Surgery. By NEwTroN MELMAN ScHAFFER, M.D., 
F.A.C.S., Emeritus Professor of Orthopedic Surgery, Cornell University Medical College, 
etc. Medium 8vo. Pp. 636 + x, illustrated. 1923. New York and London: G. P. 
Putnam’s Sons. $5. 
Ir is perhaps difficult, particularly in this country, to understand the reason for the 
publication of this collection of essays. Most of them were first published many 
years ago, at a time when antiseptic surgery was in its infancy. In some cases the 
essays involve the recognition of important principles accepted at the present day— 
for example, that on non-interference in abscess in chronic tuberculous disease of 
the bones, which happens, however, to be a later essay, and that on fracture of the 
neck of the femur, in which extension in a position of abduction is advocated. 
Others favour principles which, although accepted among the older orthopedic 
surgeons, must be looked upon as definitely out-of-date at the present time. In 
the essay on derangement of the knee-joint, treatment by a knee cage is advocated, 
and from a footnote added recently it would appear that the author is still opposed 
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to operation ; whilst in an essay on knock-knee and bow-ieg a rack splint, somewhat 
similar to that used in this country for a period of perhaps fifty years, is still advised 
in preference to osteotomy. 

It is probably true, as Professor Lovett says in his foreword, that Schaffer 
persisted in pressing for the conservative mechanical treatment of tuberculous 
disease at a time when operation was being much advocated ; but he was by no 
means alone in this attitude, either in America or in this country. A second point 
with which Schaffer’s name is associated is the so-called ‘‘non-deforming club-foot”. 
In this he did real service by calling attention to minor disabilities of the foot, 
which can be readily treated by mechanical means ; but even here his pathological 
description must be considered to be out-of-date at the present time. 

The book can only be recommended as one for a library and as suitable for 
those who are interested in the historical side of orthopedics. 





Rejuvenation: The Work of Steinach, Voronoff, and Others. By Norman HAIRE, 
Ch.M., M.B. Demy 8vo. Pp. 223, illustrated. 1924. London: George Allen & 
Unwin Ltd. 7s. 6d. net. 


In this book, written for the ‘educated layman’ as well as for the medical 
practitioner, Dr. Haire recounts the observations and claims of Steinach, Voronoff, 
and others, together with accounts of twenty-five cases on which he himself has 
performed a ‘rejuvenating operation’. The first quarter of the book is devoted to 
the experimental bases on which such operations are founded. To any one who is 
accustomed to observations upon laboratory animals the effects claimed for trans- 
plantations of sexual organs within the same species will not be so convincing as to 
the uninitiated—as, for example, in the claims for increased longevity, whilst the 
effects attributed to heterologous transplantation will be met with incredulity. The 
greater part of the book is given over to the records of cases which have been sub- 
mitted to vasoligature or testicular transplantation by various foreign surgeons. 


The general impression gained from a reading of these cases suggests that whatever 
the method employed, ‘ Conrad in search of his sexual ambitions ’’ meets with his 
reward of more or less fleeting joys. 

However, there would seem sometimes to be a certain amount of general benefit 
—how much it is impossible to compute—which may be derived from the absorption 
of testicular ‘hormones’ from slowly degenerating gland tissue., 





Infantile Paralysis in Vermont, 1894 to 1922: A Memorial to CHARLES S. CAVARLEY, 
M.D. Pp. 375, with numerous charts and drawings. Burlington, Vermont, State 
Department of Public Health. 


Tuts book consists of the. principal writings of Dr. Cavarley descriptive of the special 
epidemics of poliomyelitis which took place in Vermont between 1894 and 1917. 
These papers are preceded by an appreciative biographical note of Dr. Cavarley. 

After the description of the epidemics, seven very valuable chapters, chiefly 
from the pen of Robert W. Lovett, are added, dealing with the treatment of infantile 
paralysis and the organization of its after-care. Great stress is laid on the early 
recognition of the disease and its treatment in’ its early stages by complete rest. 
It is shown that in the upper limb the most severe paralysis affects the proximal 
muscles, whilst in the lower limb it is the distal muscles which are most often com- 
pletely paralysed. The suggestion is made that this distribution is determined not 
by the original lesions entirely, but in part at any rate by the muscles concerned 
being those which are subject to the greatest strain. In the arm the weight of 
the limb affects the proximal muscles, whilst in the leg the weight of the body 
throws most strain on the distal muscles. 

The course of the disease is divided into three stages. The first is that of 
infection, marked by fever and tenderness, which lasts for about one month; the 
second or quiescent stage lasts for about two years, and during the whole of this 
time recovery of apparently paralysed muscles may be secured wholly or in part 
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by suitable treatment. This treatment consists in the main of rest obtained by 
appropriate splinting, together with muscle re-education. The important point is 
made that, in the early stages of recovery, if the muscle is fatigued it will lose its 
power permanently. Possibly this is one of the reasons for the common associa- 
tion of the glutei, quadriceps, and calf muscles, as these are the muscle groups 
associated with the act of standing. If the patients are allowed to stand as soon 
as they can possibly do so, it is easy to understand why these groups of muscles 
should become finally paralysed. In the third stage of the disease the amount of 
paralysis is definite and final, and the treatment consists in the cure of contractures 
or deformities and the employment of tendon grafting, fixation of joints; and the 
application of apparatus. 

The six concluding chapters of the book are by Drs. Aycock, Amoss, and Taylor, 
and give an account of the Research Department of the Vermont State Board of 
Health, dealing with acute poliomyelitis. Certain species of monkeys can be inocu- 
lated with the disease, and an examination of the cord from these experiments has 
yielded interesting results. The disease consists essentially in a patchy myelitis 
in which the blood-vessels throw out a diffuse round-celled infiltration, which 
ultimately destroys some of the nerve-cells in the grey matter. This experimental 
evidence gives a rational basis for the treatment of the disease in its early stages 
by prolonged rest, because it shows that the destruction of the nerve-cells is not a 
primary phenomenon, but a secondary result of a diffuse inflammation. 





Practical Surgery Illustrated. By Vicror Paucuer. Translated by F. R. B. ATKINSON, 
M.D., C.M. (Edin. Univ.). With an Introduction by Sir CHARLES GorDON-WaTsoNn, 
C.M.G., F.R.C.S., Surgeon and Joint Lecturer in Surgery, St. Bartholomew’s Hospital. 
In two volumes. Imperial 8vo. Vol. 1, pp. 295 + xili; Vol. II, pp. 252 + ix. 1924. 
London: Ernest Benn Ltd. 18s. 6d. each. 


Ir is a great task to attempt the compilation of an atlas of surgery where the 
drawings are made at actual operations. Of necessity it must be spread over a 
considerable time. There are, of course, drawbacks, for inevitably different aspects 
of a subject are scattered without any definite arrangement throughout the book. 
This defect might be remedied at the cost of a certain amount of trouble in subse- 
quent editions. On the other hand, the advantages are manifest. The reader at 
least knows that he is dealing with real things, and sees the steps of operations which 
have actually happened. The artist has carried out his work extremely well, though 
obviously he has resorted to much simplification at times. Always, however, he 
depicts essentials. 

In Part I the first chapter, on surgical organization, cannot be considered very 
satisfactory. Then follows the consideration of hernia, hydrocele, acute appendicitis, 
adenoma of the breast, and hemorrhoids. These are very ordinary chapters, yet 
worth perusal, for, all through the book, the author gives practical hints from his 
own experience, some of which are valuable, some not. Nevertheless they reflect 
the opinions of a skilled operator with a large experience. We do not, for instance, 
agree with him that it is advisable to use buried silkworm-gut sutures in the 
treatment of hernia; but his advice to make the smallest possible incision and do 
nothing but drain when there is a circumscribed appendix abscess is good. 

A number of other routine operations are described, including an attractive 
method of curing a vesicovaginal fistula, after which the author treats of carcinoma 
of the rectum. Abdominoperineal excision is regarded as the operation of choice 
when it is possible. Pauchet says that of four patients who consulted the surgeon with 
carcinoma recti, in one the disease was ineradicable by operation, two were operable 
from the perineum in two stages, and one in one stage by the abdominoperineal 
method. These proportions are almost the reverse of the general experience in 
this country, where about 70 per cent of patients are inoperable when first seen. 
The section on gastrojejunal ulceration should be read, but that dealing with 
chronic intestinal stasis is not convincing. We note that the author still uses the 
Murphy button on occasion. 
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In Part II Thiery de Martel gives an excellent description of cerebellar 
operations, whilst J. L. Faure and H. Rubens-Duval write on the operative and other 
methods of treating carcinoma of the uterus. The rest of the book is by Pauchet. 
On the whole, this volume is better than the first. He shows the removal of a very 
large renal tumour through a transverse abdominal incision. There is a chapter on 
prostatectomy. To gauge the suitability for operation as far as the risk from 
uremia goes, the determination of Ambard’s constant is recommended, as well as 
the value of the urea in the blood. The figure for the latter must be about 0-35 
to 0-45 to allow of prostatectomy. This errs on the side of caution. Often the 
operation can be brought to a successful issue when the blood-urea is greater than 
this. The two-stage method is employed in 40 per cent of cases. The mean 
mortality from suprapubic prostatectomy has been double that of the perineal 
operation, which is the one selected for illustration in this volume. 

Complete gastrectomy has been performed by this author no fewer than five times. 
Three of these patients survived. The author shows how the cesophagus is sutured 
to a loop of jejunum brought up through the mesocolon, the limbs of the loop being 
anastomosed together below that structure. The y-gastro-enterostomy is still 
performed under certain circumstances. Czcoplication is illustrated and described, 
though it is difficult to see any rational basis for this operation. The volume ends 
with another chapter on cancer of the rectum, where a very clear description of the 
abdominoperineal operation is given. 

These books are marred by faulty translation and inefficient proof-reading. 
It is surely the aim of the translator of a foreign author to convey his meaning as 
exactly as possible, but we find here a slavishly obstinate adherence to the French 
method of expression and construction which is very irksome to the reader and 
frequently leads to obscurity. 





Die Ueberpflanzung der mannlichen Keimdruse. By Dr. Ropert LicHTENSTERN. 
Pp. 113, with 16 illustrations. 1924. Vienna: Julius Springer. Kronen 75,000; 


dollars 1-05 ; gold marks 4-40. 

THis monograph on transplantation of the testicle gives much useful and 
interesting information on the subject. The author begins with a chapter on the 
influence of the testicle on secondary sexual characters; he then describes the 
nature and functions of testicular cells and the effects of X rays upon them, and 
gives a good summary of much experimental work that has been done upon the 
lower animals by various observers. 

Transplantation in man is discussed, and a full description is given of the 
operation recommended. Full clinical details are supplied of a series of cases in 
which both testicles had been lost as the result of injury or disease. Transplanta- 
tion of a human testicle taken either from other patients operated upon for hernia, 
or from generous relations, was performed in each case. The conditions of eunuchoid- 
ism and homosexuality are then described at considerable length. The results 
of transplantation operations for both these conditions are fully described. A 
short critical summary of the results of the twenty-two transplantation operations 
upon which the monograph is based completes the work, which is worthy of careful 
study by those who are interested in this branch of surgery. 

The illustrations are mostly photographs of patients after operation. There 
is a good bibliography of four pages. 





Le Pancreatiti. By Dott. Domenico Cauzavara. Imperial 8vo. Pp. 392, illustrated 
in black and white and in colours. 1924. Bologna: Licinio Cappelli. Lire 30. 


THIS monograph, which issues from the University of Padua, covers existing know- 
ledge of the conditions, with the curious exception of a very meagre reference to 
Banting’s work. It suffers, but not so severely as some similar Italian works, from 
a disinclination to appraise the multitudinous opinions and descriptions quoted 
with so much industry and care. Here, however, the author is perhaps absolved, 
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for he includes a considerable section of reports of his own experimental work and 
illustrates it by excellent photomicrographs. 

The scheme of the book embraces three parts. The first, general, covers the 
anatomy, physiology, etiology, pathogeny, morbid anatomy, and symptomatology 
of pancreatitis generally. The second part deals with the forms of acute pancreatitis, 
suppurative and non-suppurative, and acute necrosis ; and with the chronic forms, 
including syphilitic, tuberculous, and lithiatic. The third part details experiments 
on the production of acute necrosis by obstruction of the intestine, and on the effect 
of introducing bile into the ducts during activity of the gland, and in the resting 
state. 

Probably the monograph gives an accurate reflection of the present state of 
knowledge of the disorders. It leaves the impression, doubtless correct, that bedside 
diagnosis is still very uncertain; it turns, in the spirit of the times, to elaborate 
biochemical tests to supplement the failure of clinical acumen; but whilst on the 
one hand it discloses the complete unreliability of such a test as Cammidge’s, it offers 
the discovery of ‘hyperglycemia without glycosuria’ as a critical test for the 
diagnosis of a condition so blastingly desperate that its author adopts the phrase 
of Giordano—‘dramma pancreatico’—for its description. 

The book is well written, supplies ample bibliographies, and deserves to be read. 





Urologisches Praktikum. By Professor Dr. I. Coun, Berlin. Second edition. Crown 
8vo. Pp. 399, with 91 illustrations and 3 coloured plates. 1924. Berlin and 
Vienna: Urban & Schwarzenberg. Schw. fr. 11-25. 


Tuts is a real ‘handbook’, and is an attempt to cover a great deal of ground in a 
small space ; it is well printed, and clearly but very concisely written. The illustra- 
tions are mostly of various instruments, and there are three coloured plates, one 
of urethroscopic pictures and two of cystoscopic appearances. 

In the introduction to the first edition the author mentions that the book was 
written rather for students and those in general practice than for the urological 
specialist ; he therefore confines himself to the description of the indications for 
operation, and does not discuss the details of operative technique ; in the enumera- 
tion of the various therapeutic measures he tries to accentuate those that are within 
the reach of the general practitioner. The second edition has been added to, and 
contains the details of X-ray examinations, including pyelography, and a discussion 
on the importance of the different methods of estimating kidney function. 

The book is divided into three sections, the first of which is devoted to methods 
of examination ; the second to an analysis of the various symptoms that may arise 
in diseases of the urinary organs ; and the third to a short description of the diseases 
appertaining thereto. 

On the whole, this book gives a fair précis of modern urological practice, but 
there are some omissions which must strike the English-speaking urologist as 
astonishing. To name just a few examples: Under the heading of the estimation 
of kidney function, the injection of indigo-carmine is given rather a prominent 
place, but the author recommends its injection into the muscles of the buttock. 
In our experience, this procedure is apt to leave a hard and painful nodule which 
may take a very long time to disappear, and the appearance of the dye in the urine 
is sometimes delayed for half an hour or more ; this is very trying both to the patient 
and the surgeon ; injection of the dye into a vein is much less painful and can be 
relied on to act much more expeditiously ; the author does not even mention this 
method. 

In discussing the indications for prostatectomy, we cannot find any allusion 
to the estimation of the blood-urea ; yet most English surgeons would attach more 
importance to this particular examination than to any other single factor. Again, 
there is a long discussion on the non-operative treatment of Bacillus coli pyelitis, 
but amongst the numerous remedies recommended one looks in vain for any reference 
to the use of alkalis. 
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We are surprised to find that Professor Dr. Cohn prefers nephro- to pyelo- 
lithotomy ; the reason he gives is that stones in the cortex may be missed by the 
latter incision ; this has not been the experience of most surgeons, and the risk of 
incising the kidney is very much greater than that of making an opening into the 
pelvis ; hzmorrhage never follows the latter, and many kidneys have had to be 
removed for secondary bleeding after nephrolithotomy. 

For hematuria from stone in the kidney, the author advises rest in bed, the 
administration of various styptic drugs, and, if necessary, the injection of gelatin ; 
we suggest that a simpler way to combat the bleeding, which is seldom severe, would 
be to remove the stones from the kidney, or, if that were not feasible, to take away 
the kidney. 

Lastly, we totally disagree with the following teaching on the subject of 
hematuria. After giving an excellent account of the causes of this symptom and 
stating that it is only a symptom, “ Die Hamaturie . . . ist nur ein Symptom”, 
he goes on to say, “‘ Nevertheless it will be the first duty of the doctor to bring the 
bleeding to a standstill’. In our opinion, this is frank urological heresy ; the first 
duty of the doctor is to send the patient to a hospital or nursing home where 
cystoscopy can be carried out and the cause of the hematuria investigated ; only 
if this is taught will the unfortunate sufferer from an early tumour of the kidney 
ever have a chance of a permanent cure. 





Allgemeine und spezielle chirurgische Diagnostik: ein Lehrbuch fur Studierende 
und Arzte. By Professer Dr. Max Kappis. 4to. Pp. 652 + xxiii. Illustrated. 
1924. Berlin: Urban and Schwarzenberg. Paper cover, 15 gold marks; Bound, 
18 gold marks. 


Tus is a type of book of which there are few examples in the English language. 
The diagnosis of surgical affections is treated exhaustively as far as this can be done 
without the demonstration of actual clinical cases. Professor Kappis is of the 
opinion that the tendency to relegate diagnosis to the physician, and technical pro- 
cedures only to the surgeon, who shall perform them at the behest of his medical 
colleague, is essentially wrong. Nobody can weigh the gravity and consequences 
of operating, or refraining from intervention, with the accuracy of the surgeon of 
experience. It would, therefore, be a catastrophe were the art of surgical diagnosis 
neglected by oncoming generations of surgeons. These were the grounds prompting 
him to write this book. 

In the first part of the treatise the general condition of the patient is considered, 
such as the efficiency with which the vital functions are carried on, the state of the 
blood, the skin, and such matters as the influence of constitution as far as can be 
gathered from body weight, development, investigations of the vegetative nervous 
system, and so on. Part II deals with the general surgical diseases, such as syphilis, 
actinomycosis, and affections of tissues, skin, bone, nerve, blood-vessels, and joints. 
In Part III surgical diseases are treated according to the part of the body affected. 

All through the book the principles of diagnosis are clearly and fully laid down, 
and appear to be thoroughly up-to-date. There is a splendid series of illustrations, 
which number more than 600, with a few coloured plates. The arrangement of the 
book leads to a certain amount of overlapping and the necessity for cross-reference, 
but this can scarcely be considered as a blemish. Taken as a whole, it is a very 
satisfactory treatise. 
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